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Department  of  Public  Works, 

Eegina,  Assa.,  N.W.T.,  November  19,  1902. 

The  Hon.  Clifford  Sifton,  M.P., 

Minister  of  the  Interior, 
Ottawa. 

Sir, — I  have  the  honour  to  submit  the  following  general  report  on  irrigation  and 
irrigation  development  in  the  North-west  Territories  up  to  date. 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 

AETHUE  L.  SIFTON, 

Commissioner  of  Public  Works. 
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Department  of  Public  Works, 

Regina,  Assa.,  N.W.T.,  November  19,  1902. 

A.  L.  Sifton,  Esq.,  M.L.A., 

Commissioner  of  Public  Works, 
Regina,  Assa. 

Sir, — I  have  the  honour  to  submit  herewith  a  general  report  regarding  irrigation 
and  irrigation  development  in  the  North-west  Territories  to  date. 

The  subject  of  irrigation  has  now  become  so  intimately  associated  with  the  present 
and  future  development  of  a  large  portion  of  the  southern  and  south-western  portions 
of  the  Territories,  and  information  regarding  the  matter  is  being  so  widely  asked  for, 
that  it  has  been  thought  well  in  preparing  this  report  to  endeavour  to  make  it  a  hand- 
book of  information  regarding  the  subject  rather  than  to  frame  the  report  on  the  gen- 
eral lines  followed  in  the  majority  of  government  reports  dealing  with  special  subjects. 

With  that  end  in  view  an  effort  has  been  made  to  eliminate  purely  technical  mat- 
ter, and  to  deal  with  the  subject  of  irrigation  in  such  a  manner  as  to  be  of  value  to  the 
rapidly  increasing  large  number  of  immigrants  who  are  interested  in  this  important 
question. 

The  section  of  the  report  dealing  with  irrigation  surveys  is  based  upon  detailed 
reports  submitted  from  time  to  time  by  the  staff  of  the  irrigation  surveys  condensed 
into  a  connected  form. 

The  information  regarding  climatology  in  the  semi-arid  region,  canal  and  ditch 
construction,  use  of  water  for  irrigation,  results  from  irrigation,  and  the  other  general 
data  dealt  with  has  been  compiled  from  reports  of  the  Meteorological  Service,  from 
water  right  registers,  ditch  and  canal  inspections,  returns  from  irrigators,  and  general 
inspections  in  the  irrigable  area  made  from  time  to  time  by  myself  and  members  of  the 
staff  of  the  Irrigation  Branch  of  this  department. 

Your  obedient  servant, 

J.  S.  DENNIS, 
Deputy  Commissioner  of  Public  Works. 
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INTRODUCTION. 

Irrigation  is  a  subject  which  is  entirely  new  to  the  residents  of  the  older  provinces 
of  the  Dominion,  and  to  the  majority  of  the  large  number  of  immigrants  who  are  now 
flocking  to  the  Territories. 

The  subject  is  also  one  that  is  but  poorly  understood  or  its  importance  appreciated 
even  by  the  older  settlers  of  the  Territories,  and  interest  in  the  matter  is  largely  con- 
fined to  those  who  have  experimented  with  the  growth  of  crops  by  the  artificial  applica- 
tion of  water  through  irrigation,  or  who,  after  having  had  an  object  lesson  as  to  the 
results  obtained  in  that  way,  have  purchased  land  under  existing  irrigation*  canals  or 
ditches,  or  contemplate  the  construction  of  ditches  of  their  own. 

This  condition  of  affairs  is  easily  understood  if  it  is  remembered  that  extensive 
settlement  in  the  semi-arid  portion  of  the  Territories  is  of  comparatively  recent  date, 
snd  that  the  process  of  education  as  to  the  soil,  climate  and  possibilities  of  the  country 
has  necessarily  been  slow. 

The  settlement  which  followed  the  construction  of  the  Canadian  Pacific  Railway 
through  the  Territories  in  1882  and  1883  was  divided  into  two  classes,  that  in  the  east- 
ern portion  of  Assiniboia  was  mainly  composed  of  farmers  who  intended  to  engage  in 
the  growth  of  wheat  and  other  cereals,  while  the  residents  of  the  more  westerly  settle- 
ments in  western  Assiniboia  and  southern  Alberta  intended  to  devote  their  energies  to 
stock-raising. 

For  some  years  stock-raising  was  the  chief  occupation  of  the  settlers  in  the  last 
mentioned  districts,  but  by  degrees  small  areas  were  brought  under  cultivation,  and 
the  growth  of  grain  and  fodder  crops  attempted.  For  two  years  after  the  settlers  first 
located  in  that  part  of  the  Territories  sufficient  rainfall  was  experienced  for  the  growth 
of  crops,  and  the  necessity  for  anything  in  the  way  of  irrigation  was  not  realized.  Suc- 
ceeding years,  however,  proved  to  be  seasons  of  increasing  drought,  with  total  failures 
of  crops,  and  finally  they  arrived  at  a  stage  when  the  statement  '  that  nothing  could  be 
grown '  came  to  be  generally  accepted,  and  many  of  the  settlers  gave  up  their  farms 
and  moved  away  to  the  northern  or  eastern  portions  of  the  Territories,  where  the  rain- 
fall was  found  to  be  more  certain.  Some  settlers,  however,  who  had  come  from  south 
of  the  international  boundary  where  irrigation  was  common,  or  from  mining  regions  of 
the  mountains  to  the  west  and  south,  commenced  experimenting  by  constructing  smajll 
ditches  for  the  irrigation  of  lands  in  the  valleys  of  the  smaller  streams,  and  the  results 
obtained  caused  the  first  interest  in  the  subject  of  irrigation,  and  indicated  that  by  that 
means  bountiful  crops  could  be  produced. 

From  that  small  beginning  irrigation  in  the  Territories  has  grown  until  we  now 
have  169  canals  and  ditches  in  operation  comprising  a  total  length  of  about  469  miles. 
These  canals  and  ditches  are  capable  of  irrigating  614,684  acres  of  land,  and  the  in- 
creased value  of  this  land  owing  to  the  possibility  of  irrigation  amounts  to  at  least 
$1,850,000. 
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In  the  earlier  years  following  the  introduction  of  irrigation  many  doubts  were  ex- 
pressed regarding  the  value*  or  permanency  of  the  results  to  be  obtained  from  attempt- 
ing to  raise  crops  by  that  means,  and  even  now  those  who  have  not  had  the  object  les- 
sons provided  by  actual  results,  or  have  not  studied  the  matter  intelligently,  are  skep- 
tical regarding  the  subject. 

Irrigation  has  now,  however,  passed  beyond  the  experimental  stage,  and  the  in- 
terests involved  and  possibilities  attendant  upon  the  extension  of  irrigation  ditches  and 
canals  are  so  great  that  it  seems  desirable  that  a  full  and  comprehensive  hand-book 
regarding  this  important  matter  should  be  issued. 

The  following  report  has,  therefore,  been  prepared  to  deal  with  the  subject  as  far  as 
possible  in  hand-book  form,  and  every  effort  has  been  made  to  eliminate  purely  technical 
matter  or  discussions  regarding  irrigation  engineering  problems.  It  will,  of  course,  be 
understood  that  in  attempting  to  deal  even  in  the  most  popular  form  with  a  subject 
like  irrigation,  a  certain  amount  of  scientific  information  must  be  given,  but  it  will  be 
found  that  the  information  of  that  kind  included  in  the  following  pages  forms  part  of 
the  matter  absolutely  necessary  to  a  correct  appreciation  or  understanding  of  this  im- 
portant matter  or  its  great  possibilities  in  the  present  and  future  development  of  that 
portion  of  the  Territories  which  we  designate  as  semi-arid,  and  within  which  irrigation 
is  now  recognized  as  being  necessary  to  ensure  the  production  of  crops  during  the  ma- 
jority of  years. 

To  provide  for  continuity  in  dealing  with  the  question,  and  to  permit  of  ready 
reference,  this  report  has  been  divided  under  distinct  heads,  the  subject  matter  under 
these  heads  being  arranged  as  far  as  possible  so  as  to  present  the  subject  in  the  proper 
order  of  importance  and  facility  for  reference. 
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AREA,  BOUNDARIES  AND  DESCRIPTION 


OF 


SEMI-ARID  PORTION  OF  XORTH-WEST  TERRITORIES 


The  portion  of  the  Territories  comprised  within  the  semi-arid  region  includes  an 
area  of  some  99,108  square  miles,  or  64,621,169  acres,  situated  in  the  southern  and 
south-western  part  of  the  Territories,  and  its  location  is  illustrated  on  the  accompany- 
ing map. 

The  area  is  hounded  as  follows  :— 

Commencing  at  the  intersection  of  third  meridian  with  the  international  boundary; 
thence  north,  following  the  third  meridian  to  the  north  boundary  of  Township  34; 
thence  west,  following  the  north  boundary  of  Township  34  to  the  line  between  Ranges 
8  and  9  west  of  the  third  meridian;  thence  north,  following  the  line  between  Ranges  8 
and  9  to  the  north  boundary  of  Township  48;  thence  west,  following  the  north  boundary 
of  Township  48,  to  the  line  between  Ranges  10  and  11  west  of  the  fourth  meridian; 
thence  south,  following  the  line  between  Ranges  10  and  11  west  of  the  fourth  meridian 
to  the  north  boundary  of  Township  34;  thence  west,  following  the  north  boundary  of 
Township  34  to  the  western  boundary  of  the  province  of  British  Columbia;  thence 
south  and  south-easterly,  following  the  said  western  boundary  to  its  intersection  with 
the  international  boundary  line;  thence  east  to  the  point  of  beginning. 

The  area  embraced  within  the  semi -arid  region  as  above  described  contains  what 
is  generally  spoken  of  as  the  ranching  or  grazing  area  of  the  west,  and  may  be  described 
in  general  terms  as  a  vast  open  or  prairie  country,  broken  in  its  southern  parts  by  the 
Wood  Mountain  and  Cypress  Hills,  and  including  the  foothills  country  adjoining  the 
Rocky  Mountains  on  the  west.  The  district  has  a  rapid  rise  to  the  west  from  an  eleva- 
tion of  about  1,600  feet  above  sea  level  at  its  eastern  limit  to  some  3,500  in  the  foothills 
region. 

The  district  is  intersected  by  several  main  drainage  channels,  including  the  South 
Saskatchewan,  Bow,  Belly,  St.  Mary,  Oldman,  Highwood  and  Red  Deer  rivers,  and 
numerous  smaller  streams,  but  in  many  parts  the  surface  water  supply  is  scanty  and 
of  poor  quality. 

In  portions  of  the  Wood  Mountain  and  Cypress  Hills,  and  in  the  foothills  region, 
timbered  areas  of  greater  or  less  extent  are  found,  but  these  areas  comprise  but  a  small 
proportion  of  the  area  of  the  whole  region.  Grass  of  a  more  or  less  luxuriant  growth 
is  produced  all  through  this  vast  area,  and  it  may  be  said  to  be  the  largest  unoccupied 
area  producing  grass  and  suitable  for  grazing  of  cattle,  sheep  or  horses  at  large  in 
Northern  America. 

The  soil  of  the  semi-arid  region  is,  as  a  whole,  of  a  most  fertile  character.  In 
places  sandy  tracts  of  limited  extent,  and  districts  broken  by  sand  hills  and  gravelly 
ridges  are  met  with,  but  in  general  the  soil  consists  of  a  rich  alluvial  loam,  varying  in 
depth,  and  overlying  a  sub-soil  of  clay  and  gravel. 

In  the  Wood  Mountain  and  Cypress  Hills  and  foothills  districts  the  country  is 
more  or  less  broken  by  ravines,  and  is  what  may  be  termed  rough,  but  this  roughness  is 
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of  marked  value  in  providing  the  shelter  required  by  stock  during  the  winter  months. 

In  the  valleys  of  all  the  streams  intersecting  the  region  the  bottom  lands  are  of  the 
richest  character,  consisting  of  black  loam  of  great  depth,  and  it  is  along  these  valleys 
that  the  larger  number  of  the  homes  of  the  ranchers  or  settlers  in  the  region  are  to  be 
found. 

In  its  general  characteristics  of  soil  and  climate,  in  so  far  as  temperature  is  con- 
cerned, the  semi-arid  region  is  well  adapted  for  settlement,  but  it  is  lacking  in  the  im- 
portant feature  of  sufficient  rainfall  to  assure  the  growth  of  crops  each  year.  It  is  now 
known  that  during  certain  years  there  is  sufficient  rainfall  to  mature  crops,  and  that  in 
such  seasons  bountiful  crops  in  certain  districts  have  been  harvested,  but  it  is  generally 
recognized  that  during  the  majority  of  years  there  is  not  the  requisite  amount  of  moist- 
ure to  make  agriculture  successful,  and  that  to  ensure  a  crop  water  must  be  applied 
through  irrigation. 

In  this  sense  the  region  is  semi-arid,  but  its  aridity  constitutes  one  of  the  main 
features  of  attractiveness  to  the  rancher  or  settler  desiring  to  engage  in  dairy  farming 
or  pastoral  pursuits. 

The  semi-arid  region,  as  has  already  been  stated,  produces  every  year  a  bountiful 
crop  of  grass,  the  moisture  from  the  melting  snows  and  spring  rains  being  sufficient  to 
bring  the  growth  of  grass  to  a  healthy  condition  before  the  hot  and  dry  summer  months. 
The  effect  of  the  lack  of  rainfall  during  these  months  which  has  led  to  the  term  '  semi- 
arid,'  as  applied  to  the  region,  is  to  rapidly  cure  the  grass  grown  in  the  earlier  part  of 
the  year  in  such  a  manner  that  its  nutritive  qualities  are  retained,  and  as  a  consequence 
stock  thrive  on  this  sun-dried  grass  in  such  a  manner  that  beef  fit  for  market  is  pro- 
vided during  fall  and  winter  months  direct  from  the  range.  This  fact  and  the  almost 
total  absence  of  flies  make  the  region  an  ideal  district  for  the  rancher  and  dairy  farmer, 
but,  as  has  already  been  intimated,  the  time  has  now  come  when  these  settlers,  and  the 
large  number  of  new-comers  who  are  making  their  homes  in  the  semi-arid  region,  de- 
sire to  be  fully  informed  as  to  the  possibilities  of  correcting  nature's  shortcoming  in 
the  way  of  rainfall  by  applying  water  artificially  through  irrigation  to  produce  the 
fodder  and  other  crops  needed  to  make  this  large  section  of  the  Territories  keep  pace 
with  the  rapid  development  taking  place  in  the  more  humid  portions. 

In  discussing  the  question  of  irrigation,  certain  main  features  of  temperature, 
rainfall,  surface  water  supply,  evaporation,  and  topography  must  first  be  considered, 
and  these  questions  are  dealt  with  under  separate  heads  in  the  order  given. 


TEMPERATURE. 

In  the  matter  of  temperature  the  area  comprised  in  the  semi-arid  portion  of  the 
Territories  is  probably  more  favoured  than  the  other  parts  of  the  Territories.  Speaking 
generally,  the  summers  are  hot  and  the  winters  cold,  but  during  the  first  mentioned 
season  the  nights  are  cool,  and  during  the  winter  all  parts  of  the  region  are  subject,  to 
a  greater  or  less  degree,  to  chinook  winds,  which  blow  from  the  west,  and  which  for 
periods  of  ten  of  weeks'  duration  raise  the  temperature  to  almost  summer-like  condi- 
tions. 

It  is  realized  that  in  discussing  the  question  of  temperature  tables  showing  ther- 
mometric  means  and  extremes  do  not  always  convey  to  the  average  reader  the  most  cor- 
rect impression  of  existing  conditions,  but  to  permit  of  a  condensed  reference  to  the 
matter  it  is  first  necessary  to  quote  certain  temperature  tables  as  a  basis  for  such  dis- 
cussion. The  following  tables  show  the  temperature  observations  since  the  establish- 
ment of  meteorological  stations  in  the  Territories  at  widely  separated  points  in  the 
semi-arid  region. 
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The  foregoing  tables,  it  will  be  noted,  give  the  highest,  lowest  and  mean  monthly 
temperature  for  each  month  in  the  year  for  many  years  past,  and  a  study  of  them  will 
indicate  the  existing  conditions  during  the  summer  and  winter  months,  or  during  the 
summer  months  of  plant  growth. 

For  more  ready  reference,  however,  by  those  who  are  looking  for  general  informa- 
tion only,  a  table  is  appended  showing  the  average  maximum,  minimum  and  mean  tem- 
perature during  the  years  included  in  the  more  extended  tables  previously  given. 


• 

Point. 

Number  of 
Years 
Observation. 

Average 
Maximum 
Temperature., 

Average 
Minimum 
Temperature. 

Average 
Mean 
Temperature. 

Cliaplin  

9 

1Q222 

—38-22 

35  65 

Swift  Current  . 

10 

97  78 

-  35  07 

36  94 

Medicine  Hat . . 

IS 

09'  13 

—39  70 

10-41 

Calgary  

17 

91-06 

—35-22 

36-62 

Macleod  

i; 

97-33 

-33  66 

4155 

The  information  contained  in  the  last  table,  while  condensed  in  form,  will  probably 
convey  to  the  ordinary  reader  a  more  correct  appreciation  of  existing  conditions,  if  he 
is  able  to  compare  the  averages  quoted  with  the  same  averages  for  points  in  other  por- 
tions of  Manitoba  and  the  Territories,  and  in  Ontario  and  the  States  lying  immedi- 
ately south  of  us,  which  are  here  quoted. 


Point. 

Number  of 
Years 
Observation. 

Average 
Maximum 
Temperature. 

Average 
Minimum 
Temperature. 

Average 
Mean 
Temperature. 

19 

9170 

—  13  17 

43  72 

Winnipeg,  Manitoba    

19 

93  33 

-42  81 

34'00 

Regina,  Assiniboia  

16 

9288 

-45  42 

32  90 

Prince  Albert,  Saskatchewan  

11 

90  ■  58 

—49-97 

40  48 

Edmonton,  Alberta    

l" 

88 '55 

-42  12 

35-89 

20 

72  40 

-27  80 

49  05 

Some  of  the  facts  which  are  disclosed  by  the  full  temperature  tables  given  above 
for  Chaplin,  Swift  Current,  Medicine  Hat,  Calgary  and  Macleod  are  deserving  of  spe- 
cial notice,  as  they  tend  to  prove  conclusively  the  general  statement  already  made,  that 
from  the  standpoint  of  temperature  the  semi-arid  region  is  well  adapted  to  agricultural 
pursuits,  and  specially  suited  to  the  grazing  of  cattle,  horses  or  sheep  at  large. 

It  will  be  noted  in  the  first  place  that  the  information  given  in  the  tables  indicates 
a  defined  winter  pcricd  extending  from  .November  to  March,  and  that  during  these' 
months  the  cold  is  sometimes  intense,  the  thermometer  indicating  temperatures  of  20" 
to  40°  below  zero.    It  will,  however,  at  the  same  time  be  noted  that  at  all  the  points  for 
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which  temperature  tables  are  given,  the  winter  months  indicating  the  lowest  tempera- 
tures also  show  temperatures  ranging  from  freezing  to  as  high  as  69°,  clearly  indicat- 
ing the  marked  influence  of  the  warm  chinook  winds,  and  illustrating  the  possibility  of 
stock  running  at  large  during  these  winter  months. 

The  information  given  regarding  temperatures  during  the  months  April  to  October 
should,  of  course,  be  taken  in  conjunction  with  detailed  information  regarding  the  hu- 
midity of  the  air  and  the  duration  of  sunshine  to  permit  of  a  proper  understanding  of 
the  suitability  of  the  district  for  agriculture,  but  sufficient  data  is  given  to  enable  the 
inquiring  mind  to  see  that  extremes  of  temperature  during  all  these  months  are  not  too 
great  for  the  growth  of  cereal  and  fodder  crops,  and  that  under  ordinary  conditions  of 
rainfall  the  area  would  be  an  attractive  one  to  the  agriculturist. 

Speaking  generally  of  the  climate  of  the  semi-arid  region  from  the  standpoint  of 
temperature,  it  may  be  said  to  possess  many  attractive  points.  The  extremes  of  tem- 
perature, both  during  summer  and  winter  months,  are  sometimes  very  marked,  but 
these  changes  probably  add  much  to  the  attractiveness  of  the  district,  and  the  general 
healthiness  of  the  region  is  now  well  recognized. 

The  daily  range  of  temperature  is  great  throughout  the  whole  region,  and  the  tem- 
perature of  the  day  is  much  greater  than  that  of  the  night.  This  condition  is  due 
largely  to  the  elevation  of  the  district  above  sea  level,  and  to  the  extreme  dryness  of  the 
air,  which  allows  radiation  to  proceed  with  extreme  rapidity  so  soon  as  the  sun  sets. 


RAINFALL. 

In  discussing  the  rainfall  in  the  semi-arid  region  as  set  out  in  accompanying 
tables,  it  will  be  noted  that  rain  and  snow  are  both  included  under  the  usual  term 
•  precipitation.' 

The  tables  are  given  in  the  same  order  as  those  for  temperature  at  points  in  the 
district,  viz. : — Chaplin,  Swift  Current,  Medicine  Hat,  Calgary  and  Macleod. 


Chaplin — Elevation  above  Sea  Level,  2,202  feet. 


Year. 

Jan. 

Feb. 

.Mar 

A  |  ir. 

May. 

June 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual. 

O 

1 

45 

0 

25 

0  50 

1884 

1 

10 

2 

45 

0  42 

0  42 

0 

11 

403 

1  S3 

249 

3  62 

1 

43 

0 

It 

0  60 

1894 

1885 

0 

'.hi 

0 

56 

0  03 

0  47 

110 

0 

13 

OfiO 

1886 

1  20 

0 

95 

0  76 

075 

0  95 

0  22 

0 

04 

0 

44 

1  12 

1887 

II 

95 

0 

70 

0  so 

0  39 

0 

54 

1  29 

0  00 

0  17 

0  05 

0 

23 

0 

00 

0  25 

5  37 

1888 

0 

63 

0 

55 

0  55 

060 

1 

13 

0  45 

0  10 

018 

000 

0 

57 

0 

10 

0  05 

4  91 

0 

L'n 

0 

25 

0  40 

0  35 

1 

58 

0  09 

015 

O'OO 

0  06 

0 

llll 

0 

08 

0  62 

378 

0 

20 

1 

10 

0  30 

0  10 

0 

15 

1  36 

0  09 

0  21 

0  17 

1 

58 

0 

00 

0  00 

5.26 

1S91 

0 

35 

0 

70 

R 

040 

0 

27 

1  90 

008 

0 

99 

0 

30 

030 

1892 

0 

00 

0 

20 

0  20 

0  80 

0 

04 

0  51 

0  00 

0 

I  >0 

0 

77 

0  20 

1893 



0 

44 

0 

60 

0  10 

0  05 

0 

04 

0  17 

0-22 

0  26 

0  03 

0 

25 

0 

5ll 

0  25 

291 

1891 

0 

25 

0 

2" 

0  66 

0  86 

0 

24 

0  19 

0  00 

008 

0  21 

0 

89 

0 

5ii 

o-oo 

4  08 

189"). 

1 

35 

0 

35 

0  10 

0  27 

1 

a 

0  38 

0  48 

0  03 

0  22 

0 

05 

0 

39 

0  55 

5'58 

0 

4.-. 

0 

25 

0  65 

1-22 

3 

30 

0'52 

0  36 

1  09 

019 

0 

On 

1 

35 

0  20 

9  66 

1897 

0 

4:; 

1 

in 

0  6u 

0  15 

0 

00 

0  24 

024 

0  05 

2  24 

0 

87 
25 

0 

74 

0  00 

656 

0 

in 

0 

40 

130 

0  00 

0 

03 

233 

0  13 

0  15 

1  09 

0 

0 

02 

000 

6  40 

1899 

0 

55 

0 

10 

0  70 

0  09 

1 

47 

0-59 

119 

0  31 

0  00 

0 

fil 

0 

IIS 

il  15 

590 

1900 

0 

nil 

1 

00 

0  30 

0  23 

0 

.... 

0  25 

010 

0  55 

ii  72 

0 

60 

0 

60 

0  20 

477 

1901 

0 

7<i 

0 

20 

0  05 

0  37 

0 

16 

063 



0  43 

0  00 

108 

0 

10 

0 

in 

0  60 

4  42 

Total  for  9  years .... 

4 

27 

4 

Hi 

4  46 

3  24  6  87 

5  30 

3  15 

252 

584 

370 

4 

88 

1-95 

50  28 

Monthly  Means .... 

0-474 

0  456 

0-496  0-360  0-763 

0  589  0  350  0  280 

0  649 

:i  411 

o  542  H  217 

5  587 
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Swift  Current — Elevation  above  Sea  Level,  2,439  feet. 


Year. 


ISStS. 
18*7. 
1888. 
1SS!I. 
1890. 
1891. 
1892. 

L893. 
1804. 
lsur,. 
18%. 
1S97. 
1898. 
1899. 
1900. 
1901. 


Total  for  16  years. 
Monthly  Means . . 


Jan. 


Feb. 


Mar. 


0  43 
087 
0  51 

0-  65 
0  84 
036 

0  31 

1  34 
o  40 

1-  29 
0  72 
0o7 
0  57 
0  62 
014 


1  32  0 


10  97  11  -05 


0  684  0  728  0  776  0  897 


Apr. 


May. 


0  50 

0  51 

1  14 
068 
068 

1  II 
0  40| 
II  H8 
102 
0  20 
0  42 
0  24 

2  02 
131 
0  57 
0  30 

12  41 


2  03 
1  60 
0  68 
0  52 

0  74 

1  52 

3  33 
0  24 
0  95 
0  04 
093 
0  08 
0-60 
0  25 
0  42 
0  42 


J  line  July. 


14  35 


0'85| 
3  85 
l  92 
1  44 
3  44 

6  Ml 

3' 96 
ii  37 
1  35 
3  02! 
140 

0  83 
256 

3  17 

1  38 

4  18 


1  35 
370 
067 

2  77 
n  ss 

3  36 

1  OH 
3  22 
0  62 
3  32 
0  26| 
6  27 

2  ,-1 

3  95 
2  42 

4  29 


Aug. 


28  22  43  52  40  89 
i  764  2-720,2  556 


Sep. 


il  61, 

1-  62 
234 

R 

2-  70 

3-  20 
176 
2  28 
0  56 

0  34 
2- 68 

1  28 

1  79 
4  75 

2  75 
066 


Oct. 


Nov , 


0  5ii 

1  44 
0  38 

0  10 
182 

1  64 
0-54 
0  56 
ii  63 
n97 

2  08 
2  60 
0  90 
0  IM 

2  l£ 

3  84 


Dee.  Annual. 


0  32 

0  64 

1  32 
H 

3  96 

2  "7 

0  12| 

1  53 
0  40 
0  04 

0  02' 
088 

1  33 
1  07 
047 
0  46 


,1  -11 

0  11 


68! 
62 
■38 

1!) 

16 
24 

no 
02 
37 

■56 
■28 
•89 
13 
331 
66 
50 


10  62 

15  01 
14-09 
10  46 

17  50 
24  55 
20-25 
13  87 

9  66 
12-29 
1411 

16  24 
15  25 
19  38 
1460 

18  SS 


29  21  21  12  14  63  10  48  12  01  249  46 
1  826  1  320  0  914  0  655  0  751     15  591 


Medicine  Hat — Elevation  above  Sea  Level,  2,161  feet. 


Annual. 


Total  for  18  years. 
Monthly  Means. . 


13-49|13-42|28-77  49  38  37  93  29  03  22' 46  10 -38  16  14 


11-82  12  75 
0  657  0  708  0  750  0-  745  1  •  59S 


9  67  2t5  24 

2-7432-107  1  613  1  248  0  577  0  897  0  537  14  ISO 
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Calgary — Elevation  above  Sea  Level,  3,406  feet. 


23 


Year. 


1885  

188G  

1887  

1888  

1S89  

1890  

1891  

1892  

1893  

1S84  

1895  

1896  

1897  

189S  

1899  

1900  

1901  

Total  for  17  years. . 

Monthly  Means. . . 


Jan.  Feb. 


05 i 
18 
92! 
2-1 
92 
88 
20 
03 
55 1 
41 
96 
90 
53 

85| 
25 
40 


s 

0  522 


0  90 
0  28 
019 
1-76 
0  75 
0  85 
0-50 
0  03 

0  '.'(I 

003 
057 

1  94 
0  46 
0  90 
0  30 

0  40 

1  02 


Mar. 


Apr. 


0  S4 

1  03 
0  35 

0  90 

1  50 
0-82 

R 
007 
015 
0  07  o  90 
0  70  11  ;,s 
113!  0  64 


(I  49 
1  16 
0  22 
107 
R 

0  71 

007 
0  60 
047 


May. 


June  Ju'y. 


0  26 
157 

1  13 

0  40 

1  15 


87  11 


11  11'  07 

0  655  0  745 


0-31 
0  29 
040 
■J  01 
0  90 


11  :>1 


0  677 


215 
3  30 

2  I.". 

3  70 
0  61 
2  27 


30  V.t  46 
l-7y;2-722 


Au". 


Sept, 


Oct. 


Nov. 


Annual . 


3  00 

0  nil 
2  l'.i 

2  OS 
R 

3  47 
1-58 

1  in 

0  88 

1  47 
IIS 

1  66 

2  13 
2  17 
9  40 
1  29 

90l  0  71 


27  46 


76  34  37  21-26  8 
2  751 


2  022 


R  I 
o  71; 

0-  54 

0  23! 

1- 39 
0-51 
0-77 
050 
0-76 

1  no 

2  53 
1  46 
1  04 
0  54 
0  99 

3  99 
295 


1-250  0 


0  30 
0  35 
0  99 
0  41 
012 
0  17 

0  20 

1  30 

raft 
111 
0-49 

■J  2r. 

2  54 
0  30 

0  26  0 

1  80  0 
0  40  1 


1  I  20  !'i  32  250-43 


522  0-835  0-607  15  084 


Macleod — Elevation  above  Sea  Level,  3,060  feet. 


Year. 


1896  

1897  

1898  

1899  

1900  

1901..  .  .'  

Total  for  6  years 

Monthly  means. . 


•Tan. 


2  02 


Fsb. 


0  53 
0  lo 
0  53 
0  25 
070 
0-58 


Mar. 


2  69  4  16 


Apr. 


May. 


3  97  10  63  13  09  13  04 
0  336  0  448  0  69.'{  0  662  1  ■  772 


Jan.  July.  Aug.  Sept.  Oct. 


1  9:1 
0  15 
4  04 

2  4n 
0  01 
0  43 


23  0 
92  0 


9  6510  05,  3  84 


2  •  182  2  1 73  1  608  1  •  675  0  '  640  0  892  0  557 


Nov. 

Dec. 

Annual. 

170 

010 

12  73 

2  40 

0  63 

12  77 

015 

080 

13  58 

0  05 

1-26 

19  74 

0  60 

0  05 

10  08 

045 

050 

12  93 

5  '35 

334 

8183 

It  is  upon  the  information  disclosed  by  the  foregoing  tables  that  the  proof  of  the 
semi-aridity  of  the  large  portion  of  the  Territories  dealt  with  in  this  report  is  based. 
A  careful  perusal  of  these  tables  indicates  certain  main  facts  which  are  summarized  to 
permit  of  a  clearer  understanding  of  the  remarks  which  follow.  These  facts  relate  to 
the  total  average  annual  precipitation  at  the  points  mentioned  during  the  years  covered 
by  the  observations;  the  average  annual  precipitation  during  the  months  of  May,  June, 
July  and  August  for  the  same  period;  the  smallest  and  greatest  precipitation  during 
the  years  included  in  the  period,  and  the  duration  of  the  cycle  of  least  and  greatest  pre- 
cipitation. 
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Total  Average  Annual  Precipitation. 


Point. 


Chaplin  

Swift  Current 
Medicine  Hat 

Calgary  

Macleod  


Total 
Average  Annual 
Precipitation 
in  Inches. 


oo87 
15591 

14  ISO 

15  084 
13  l!38 


Total  Average  Annual  Precipitation  during  May,  June,  July  and  August  at  above 

points. 


Point. 

Number  of 
Year^. 

Total  Average  Annual  Precipitation. 

May. 

June. 

July. 

August. 

9 
16 
18 
17 

6 

Inches. 

0  763 

1  764 
1598 

0  776 

1  772 

Inches. 

0  589 
2  720 
2  743 
2  722 
2- 182 

Inches. 
0  350 
2  556 
2-107 
2  751 
2  173 

Inches. 

0  280 

1  826 

1  613 

2  022 
1  608 

Extremes  of  Total  Annual  Precipitation  at  above  points. 


Chaplin  

Swift  Current.. 
Medicine  Hat.. 

Calgary  

Macleod  


966 
24  55 
oo  2s 

26  15 
13  58 


Cycle  of  Least  and  Greatest  Precipitation  as  indicating  by  tables  above. 


CHAPLIN. 


Year. 

Smallest. 

Year. 

Greatest. 

Number 
of 

Wet  Years. 

Number 

of 

Dry  Years. 

291 
4  42 

1S96 
1896 

9  66 
9  (16 

3 
3 

3 
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SWIFT  CURRENT. 


Number 

Number 

Year. 

Smallest. 

Year. 

Greatest. 

of 

of 

Wet  Years. 

Dry  Years. 

1887    , , 

10 -411 

1801 

24  55 

3 

2 

1891 

0'6G 

1897 

24  55 

3 

4 

1S97 

14  eo 

1001 

18  58 

MEDICINE  HAT. 

Number 

Number 

Year. 

Smallest. 

Year. 

Greatest. 

of 

of 

Wet  Years. 

Dry  Years. 

1884 

6-72 

1S91 

14  03 

3 

5 

1801 

1104 

180C 

18  18 

•».*>" 

2 

1896.. 

1727 

1901 

22  28 

6 

CALGARY. 

Number 

Numbei 

Year. 

Smallest. 

Year. 

Greatest. 

of 

of 

Wet  Years. 

Dry  Years. 

1885... 

10  44 

1891 

17  51 

3 

4 

1801 . 

7  01 

1807 

20  58 

3 

4 

1897 

15' 58 

1901 

26- 15 

5 

MACLEOD. 

Number 

Number 

Year. 

Smallest. 

Year. 

Greatest. 

of 

of 

Wet  Years. 

Dry  Years. 

1896   

10  08 

1001 

19  74 

2 

4 

The  question  of  the  semi-aridity  of  the  Territories  with  which  we  are  dealing  is  a 
question  of  first  importance,  and  one  which  must  be  entirely  removed  from  the  sphere 
of  probabilities  before  the  large  area  affected  will  develop  along  the  lines  of  least  resist- 
ance. For  many  years  the  idea  of  semi-aridity  was  vigorously  combatted  by  settlers 
within  the  district,  by  railway  corporations  owning  land  therein,  and  by  some  of  the 
government  officials  who  through  insufficient  information  assumed  that  the  admission 
of  semi-aridity  would  prevent  any  development  in  the  district.  However,  actual  ex- 
perience in  the  attempts  made  to  produce  crops  watered  only  by  nature's  showers  has 
now  convinced  even  the  most  sceptical  that  during  certain  years  at  least  such  efforts 
are  futile,  and  that  during  the  majority  of  years  the  moisture  supplied  by  rainfall  dur- 
ing the  months  of  crop  growth  must  be  augmented  if  good  crops  are  to  be  obtained. 

These  facts  are  clearly  indicated  in  the  tables  given  above,  but  to  make  them  thor- 
oughly understood  certain  facts  disclosed  by  the  figures  quoted  are  given. 
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It  will  be  noted  in  the  first  place  that  the  average  annual  precipitation  shown  at 
the  different  points  would,  with  the  exception  of  Chaplin,  at  first  glance  indicate  that 
there  is  sufficient  moisture  for  crop  growth.  That  opinion,  however,  will  be  dispelled 
by  an  examination  of  the  table  relating  to  the  precipitation  during  the  months  of  May, 
June,  July  and  August.  Discarding  the  results  for  Chaplin,  as  both  the  average  an- 
nual precipitation  and  monthly  means  for  the  months  mentioned  are  entirely  below  the 
limit  of  plant  requirements,  it  will  be  noted  that  the  total  rainfall  for  the  years  men- 
tioned during  the  months  of  May,  June,  July  and  August  at  the  four  remaining  points 
has  been  as  follows: — 


This  rainfall,  if  it  could  be  depended  upon  each  year,  and  was  distributed  through 
the  months  of  growth  as  shown  in  the  statement,  would  probably  be  sufficient  to  mature 
crops,  but  proceeding  to  the  third  table,  the  wide  range  in  the  average  annual  precipi- 
tation will  be  noted,  and  it  will  be  readily  understood  that  during  any  year  in  which 
the  total  annual  precipitation  falls  below  10  inches,  the  chances  of  maturing  crops 
dependent  entirely  on  the  rainfall  are  very  poor. 

The  fourth  table  has  been  prepared  to  show,  if  possible,  in  a  graphic  form  that 
there  is  a  defined  cycle  of  wet  and  dry  seasons  in  the  semi-arid  region,  and  that  the  re- 
currence of  such  seasons  can  be  foretold  with  some  degree  of  certainty. 

The  period  covered  by  the  meteorological  observations  as  noted  above  does  not,  of 
course,  cover  a  sufficient  number  of  years  to  enable  us  to  speak  authoritatively  on  this 
point,  but  as  far  as  they  go  they  are  worthy  of  consideration. 

It  will  be  seen  from  the  table  given  that  at  all  the  points  under  discussion  there  is 
a  cycle  of  wet  and  dry  seasons  varying  in  length  from  three  to  six  years,  and  that  this 
recurrence  of  wet  and  dry  periods  is  well  established  at  all  the  points  for  which  data  is 
available.  The  fact  that  the  past  four  years  have  comprised  one  of  the  wet  cycles  is 
also  very  apparent  from  the  tables,  and  it  may  with  safety  be  assumed  that  the  coming 
three  or  four  years  will  fall  below  the  maximum  in  precipitation,  and  comprise  one  of 
our  dry  cycles. 


Evaporation  is  a  subject  which  is  closely  allied  with  the  use  of  water  for  irrigation, 
and  must  be  considered  in  connection  with  the  subject  of  the  water  supply  available 
for  that  purpose.  Contrary  to  the  generally  accepted  theory  it  may  be  stated  that  dif- 
ferences of  climate  do  not  seem  to  have  much  effect  upon  the  loss  of  water  from  this 
cause.  We  have,  so  far,  very  little  in  the  way  of  investigation  of  this  climatic  condi- 
tion in  the  Territories  to  guide  us,  but  what  is  available  would  seem  to  indicate  that 
the  loss  from  evaporation  with  us  does  not  vary  very  much  from  loss  through  a  similar 
agency  in  the  irrigable  states  to  the  south  of  us,  and  that  we  must  figure  on  an  animal 
loss  of  from  3  to  5  feet  of  water  from  that  cause. 

The  observations  for  evaporation  which  we  have  so  far  taken,  and  which  are  given 
below,  cover,  as  will  be  noted,  only  summer  months,  and  a  short  period  of  time,  but  they 
agree  fairly  well  with  the  investigations  of  this  matter  in  the  western  United  States, 
and  indicate  a  loss,  as  stated,  during  the  year  of  from  3  to  5  feet. 


Inches. 


Swift  Current 
Medicine  Hat 
Calgary  .... 
Macleod  


8-866 
8-061 
8-271 
7-735 
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Evaporation  Observations,  1896. — Calgary — Station  No.  1 — Pan  in  water. 


Interval. 

Excess  of 
Evaporation 

over 
Precipitation. 

Excess  of 
Precipitation 

over 
Evaporation. 

Precipitation. 

Total 
Evaporation. 

May  18— May  29.  

May  29 -.Tune  29  

June  29— July  3  >  

Inches. 

1  626 
3351 
1  701 
1-188 
1  200 
1  224 

Inches. 

Inches. 

046 
1-22 
1S4 
1-66 
146 
070 

Inches. 

2  086 
4  574 

3  544 
2  84S 

2  660  . 
1-924 

July  30— August  31  

August  31— September  29  

September  29-October  23  

Totals  

10  290 

7  34 

17  636 

Evaporation  Observations,  1S96. — Calgary — Station  No.  2 — Pan  in  ground. 

Interval. 

Excess  of 
Evaporation 

over 
Piecipitation. 

Excess  of 
Precipitation 

over 
Evaporation. 

Precipitation. 

Total 
Evaporation. 

May  21— May  28  

Inches. 

0  894 
3  060 

2  148 

1  284 
0  900 

3  312 

Inches. 

Inches. 

0  46 
1-22 

1  84 
1-66 
1-46 
0/0 

Inches. 

1  354 
4  280 
3-988 

2  944 
2  360 
4  012 

May  28— June  29  

July  27— August  31  

September  29— Oetcber  23:  

Totals  

11  598 

734 

18-938 

Evaporation  Observations,  1898. — Calgary — Station  No.  1 — Pan  in  ground. 

Interval. 

Excess  of 
Evaporation 

over 
Precipitation. 

Excess  of 
Precipitation 

over 
Evaporation. 

Precipitation. 

Total 
Evaporation. 

Inches. 

0  792 
2  604 
2  160 
2  688 
6  576 
0  372 

Inches. 

Inches. 

321 
387 
2  17 
0  54 
0  28 
0  00 

Inches. 

4  002 
6  474 
4  330 

3  228 
6-856 
0  372 

June  29— July  31  

July  31— August  30  

August  30 — September  30    

September  30— October  31    

Totals  

15  192 

10  07 

_  25  262 
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Evaporation  Observations,  1899. — Calgary — Station  No.  1 — Pan  in  ground. 


Interval. 


Excess  of 
Evaporation 

over 
Precipitation. 


Excess  of 
Precipitation 

over 
Evaj  oration. 


April  13- May  1  

May  1— May  31  

May  31— June  30  

June  30— July  31   

July  31— August  31  

August  31— September  30 
September  30 — October  31 . 
October  31— November  30 


Inches. 

1140 

i:380 
2-376 


Inches. 


3-696 


2  160 


5-876 


0  192 


n  1112 


Totals 


•24S 


9  7H4 


Precipitation. 


Total 
Evaporation. 


Inches. 


Inches. 


OB 

1  190 

5  44 

1  714 

352 

4  900 

2  11 

4  486 

9  40 

3  524 

099 

3- 150 

1  31 

1  118 

0  26 

0  452 

23  08 

20  564 

Evaporation  Observations,  1899. — McCaskill  Lake — Station  No.  2 — Pan  in  water. 
Sec.  25,  Tp.  16,  E.  2,  W.  5th  M. 


Interval. 


Excess  of 
Evaporation 

over 
Precipitation. 


Inches. 

May  10— May  29  

May  29- June  30   1  750 

June  30— July  28   6  450 

July  28- August  29    1  750 

August  29— September  30    2  750 

September  30— October  2!)   1  ■  100 

Totals   I         13  800 


Excess  of 
Precipitation  Precipitati, 


over 
Evaporation. 


Iuches. 


Total 
Evaporation. 


5  650 


5  650 


Inchi 


5  733 

1  185 

2  080 
7  880 
1  9!  K) 
0-350 


Inches, 

0  083 
2  935 
8  530 
9-630 
4  740 
1450 


19  218 


27-368 


Evaporation  Observations,  1899. — Nanton  Lake — Station  No.  2 — Pan  in  water. 
See.  5,  Tp.  17,  R.  28  W.  4th  M. 


Interval. 


Excess  of         Excess  of 

Evaporation  Precipitation 

over  over 

Precipitation.  Evaporation. 


Precipitation,  gyration. 


May  5— May  30  

May  30-  June  29  

June  29— July  31  

July  31    August  30  

August  30—  September  28 
September  28— October  28 . 


Totals 


Inches. 


7  450 
6  000 


1  sun 
1450 

16  700 


Inches.  tr 
1-700 


- 


1-650 


3-350 


ches. 

Inches. 

5  332 

3  632 

2  060 

9510 

2  700 

8  700 

7  880 

6  230 

1-380 

3  ISO 

1560 

3  010 

20  912 

34  262 
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Evaporation  Observations,  1899. — Mosquito  Creek — Station  No.  2 — Pan  in  ground. 
See.  29,  Tp.  16,  E.  28  W.  4th  M. 


Interval. 

Excess  of 
Evaporation 

over 
Preci  pi  tat!  on . 

Excess  of 
Precipitation 
over 

Precipitation. 

Total 
Evaporation. 

May  5— May  31  

Inches. 

Inches. 
2  532 

Inches. 

578 
1-96 
3  07 
7  90 
138 
1  56 

Inches. 

3  248 

5  524 

6  190 

4  396 
3  034 
1  740 

May  31— June  30  

June  30— July  31  

3  564 
3- 120 

1  644 

0  180 

Julv  31-  -August  31    

August  31— September  30  

September  30— October  31  

Totals  

3  504 

8508 

6  036 

2166 

24  132 

8 

Evaporation  Observations,  1900. — Calgary — Station  No.  1 — Pan  in  ground. 

Interval. 

Excess  of 
Evaporation 

over 
Precipitation. 

Excess  of 
Precipitation 

over 
Evaporation. 

Precipitation. 

Total 
Evaporation. 

Inches. 

0  372 
2  724 

1  032 

2  424 
2  400 

0108 
0  504 

Inches. 

Inches. 

2  04 

1  32 

3  56 

2  02 
1  29 

3  99 
040 
0  00 

Inches. 

2  412 
4  044 

4  592 
4  444 

3  690 
0  966 
0  508 
0  504 

April  30— May  31  

Mav  31— June  30  

June  30— July  31   

July  31— August  31  

August  31 — September  30  

October  31 — November  14  

Totals  

3  024 

9  564 

3  024 

1462 

21  160 

30 
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WATER  SUPPLY. 

The  question  of  the  quantity  and  permanency  of  the  surface  water  supply  must 
necessarily  have  a  marked  bearing  upon  the  development  by  irrigation  of  any  arid  or 
semi-arid  country.  Fortunately,  the  semi-arid  portion  of  the  Territories  has,  as  a 
whole,  been  favoured  with  a  very  fair  supply  of  water,  and  the  information  given  below 
is  intended  to  illustrate  in  as  graphic  a  manner  as  possible  both  the  volume  and  per- 
manency of  the  supply. 

The  methods  adopted  in  determining  the  volume  of  the  water  supply  are  explained 
at  some  length  in  the  section  of  this  report  dealing  with  the  General  Irrigation  Sur- 
veys, and  it  will  therefore  suffice  to  say  here  that  the  object  aimed  at  is  to  determine  by 
careful  scientific  measurements  the  quantity  of  water  flowing  at  all  seasons  of  the  year 
in  the  different  rivers  and  creeks,  which  can  be  drawn  upon  to  supply  water  for  irriga- 
tion, and  to  base  our  calculations  of  the  amount  available  from  such  sources  upon  these 
measurements. 

Having  determined  the  quantity  of  water  available  for  irrigation,  we  would  natur- 
ally be  at  a  loss  to  state  the  number  of  acres  that  such  quantity  of  water  would  irrigate, 
unless  we  first  had  some  idea  of  the  quantity  required  to  irrigate  one  acre.  This  ratio 
between  the  acreage  to  be  irrigated  and  the  quantity  of  water  required  to  irrigate  it  is 
called  the  '  Duty  of  Water,'  and  is  fixed  by  the  regulations,  as  is  explained  in  the  section 
of  this  report  dealing  with  the  law  relating  to  the  use  of  water  for  irrigation.  At' 
present  the  duty  is  fixed  at  one  cubic  foot  of  water  per  second,  flowing  continuously 
during  the  irrigating  season,  for  each  one  hundred  and  fifty  acres  of  land  to  be  irri- 
gated. 

The  information  so  far  obtained  by  our  irrigation  surveys  regarding  the  available 
water  supply  is  condensed  in  the  following  statement,  the  quantity  in  all  cases  being 
expressed  in  cubic  feet  per  second,  or  second  feet  as  usually  designated. 
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It  has  already  been  stated  that  the  area  of  the  semi-arid  region  is  64,621,169  acres. 
It  will  therefore  at  once  be  seen  that  the  total  amount  of  water  available  for  irrigation 
will  only  irrigate  a  small  percentage  of  that  area. 

There  are,  of  course,  certain  other  small  water  supplies  not  included  in  the  above 
statement,  but  speaking  in  general  terms  it  may  be  stated  that  even  under  the  most 
favourable  circumstances  of  storage  of  the  high  water  and  flood  discharges  of  the 
streams,  and  the  most  intelligent  use  of  the  water,  we  cannot  hope  to  irrigate  more  than 
15  per  cent  of  the  vast  area  included  in  the  semi-arid  region. 

This  statement  will  serve  to  illustrate  the  fact  that  for  all  time  some  85  per  cent  of 
this  area  must  be  devoted  to  grazing,  and  indicates  that  the  greatest  development  in  the 
region  will  result  from  as  wide  a  distribution  as  possible  of  the  irrigated  areas  through- 
out the  whole  region. 
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IRRIGATION  DEVELOPMENT. 


The  irrigation  development  which  has  taken  place  in  the  Territories  is  probably 
illustrated  in  its  most  graphic  form  by  the  following  schedule  of  the  ditches  construct- 
ed, with  their  length  and  the  acreage  irrigable  therefrom.  This  schedule  will  also  be  of 
value  as  indicating  the  records  which  have  so  far  been  made  against  the  sources  from 
which  water  is  diverted  for  irrigation  purposes. 

Schedule  of  Canals  and  Ditches  constructed  and  in  operation  in  the  North-west  Ter- 
ritories, together  with  those  which  have  been  authorized  to  be  constructed. 


Name. 


Aird,  Alexander  

Aird,  James  

Anderson,  jun:  

Anderson,  G..  sen  

Austin  &  Mathewson  

Alberta  Ranche  Co   

Armour,  H   

Anderson,  W  

Banister,  A.  E  

Bell,  Mary  

Bell-Irving  &  Kerfoot  

Blake  &  Miles  

Botterell.  E.  H  

Braniff ,  Daniel  

Bum,  H.  St.  G  

Bateman,  Bateman  &  Harker.. 

Burke,  A.  E  

Blake,  George   

Broderick,  A.  T  

Binger  &  Kerr   

Cochrane  Ranche  Co   

Calgary  Irrigation  Co  

Canadian  Land  &  Ranche  Co  . 


Source  of  Supply. 


Length 
of  Ditch 
in 
Miles. 


Card  &  Hammer 


Cochrane  Ranche  Co 

Cook,  H.  F  

Cumberland.  A  

Carev,  E.  E  

Cyr,  Cyr  &  Pelletier  . 
Cross,  A.  E   


Cowan,  R.  W  

Canadian  Northwest  Irrigation  Co  . 

Coughlin,  C   

Coiner,  R.  P  

Carpenter,  H.  W  

Dixon,  Brothers  

Darling,  A  

Edgar,  William   

Ellis,  J.  H   

Elton,  C.  W.  S  

Fauquier,  H.  H  

Flint.  Charles  

Fisher,  Joseph  


North  folk  of  Sheep  river 


Sheep  river   ...  . 

Pincher  creek  

Qu'Appelle  river  

Spring  creek  in  Tp.  20 — 2 — 5. . . 

Bow  river  

North  fork  of  Sheep  river  

Coal  creek  .   

Tributary  Oldman  river  

Dogpound  creek  

Bear  creek .   

Connelly  creek  

Lee  creek  

Spring  creek,  Tps.  11-12 — 1 — 5. 

Tp.  14— 29— i.... 

Highwood  river  

Qu  Appelle  river  

Big  Hill  creek   

Elbow  river  

Skull  creek ...   

Bridge  creek  

Rush  lake  

Lee  creek  


Belly  river  

Boundary  creek  

Piapot  creek  

North  fork  of  Sheep  ri  ver  

Stead  creek  

Ranche  &  Dry  Timber  creeks. . . 
West  branch  Dry  Timber  creek . 

Creek  in  Tp.  27 — 3—5  

St.  Mary  river  

Nanton  creek  

Big  Plume  creek  

Creek  in  Tp.  14—29-4  

Maple  creek  

Carter  creek  

Fish  creek  

Elbow  river   

Todd  creek  

Hay  creek   . 

Fish  creek  ,  

North  fork  of  Sheep  river  


Acreage 

to  be 
Irrigated. 


Miles. 

Acres. 

n  •  An 

1 1  o 

u  ou 

A  -  ^11 

u  ou 

OA 

1  ■  On 

"A 

i  o 

1  .in 
1  It 

0~A 

0  50 

450 

0-60 

53 

1-87 

160 

0  90 

100 

5  30 

580 

0  90 

100 

100 

80 

1  50 

200 

050 

100 

100 

71 

2  00 

83 

0  60 

41 

416 

452 

0  25 

344 

150 

68 

SI  00 

45,000 

2  50 

930 

150 

120 

312 

777 

5  10 

823 

1  10 

23 

3  10 

200 

170 

145 

0  30 

50 

0  80 

107 

1  50 

600 

3  20 

122 

2  04 

200 

042 

23 

90  00 

500,000 

225 

174 

140 

100 

0  60 

43 

122 

55 

0  57 

40 

V4D 

82 

085 

110 

060 

50 

1  10 

50 

150 

120 

1  75 

375 

40 
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Schedule  of  Canals  and  Ditches,  &c. — Continued. 


Na 


•Source  of  Supply. 


Length  Acreage 
of  Ditch        to  I* 
in  Miles.  Irrigated. 


Mill--. 


Acres 


Fitz-Gerald,  W.  D  

Findlay  &  McDougall  

Eraser  &  McKinnon  

Funnan,  John  

Farr,  J.  G...   

George  Brothers  

Gardner,  M  

Genge,  Cclin  

Glen  Estate  

Glengarry  Kanche  Co  

Godsal,  F.  W   ISouthfork  river  

Greeley,  H.  A   Maple  creek  

Gaff.  j.  A  Battle  creek  

Greig,  George  Spring  creek  in  Tp.  1(1— 29 — 4. 

Gebo.  S.  W   Gold  creek  

Grant.  J.  A   Creek  in  Tp.  19—2-5  


Fish  creek  

Highwood  river   

North  fork  of  Sheep  river. 
Lake  in  Tp.  1—26-4.... 

Skull  creek   . 

Beaver  creek  

Tributary  of  Elbow  river  . 

Willow  creek  

Fish  creek  

Trout  creek  ...   


Heron,  John,  et  aL 
Hull.  W.  R 


Hunter  Brothers  &  Edg&r. 

Hunter  Brothers  

Hone,  A  

Hudson's  Bay  Co  

Hammond,  G.  R  

Houk,  George  

Indian  Department  

Johnston,  J.  L  , 

Jones  &  Smart  

Johnson,  E  

Jones  &  Webster  

Kemmis.  J.  H.  W.  S  

Law,  John  

Lineham,  John  


Lott.  H.  S 


Lachance,  P.,  et  al  

Lane.  George  &  Co  

Leeds,  Elliott  &  Co  

Lees,  W.  R  

Llovd,  Alfred   

Lyndon,  C.  A.  &  W.  A  

Little  Bow  Cattle  Co   ». 

Lawson,  H.  C   

Lidner,  John  

Mead,  F.  A   

May,  E.  G  

Marsh,  Dixon,  et  al  

Millar.  Adams  &  Kins:  

McHugii,  TP  

McLaughlin,  J.  W  

Maple  Creek  (Canada)  Cattle  Co. 

Macleod,  N  

McDonald  &  Sherboume  

M.-Xab.  W.  H.  &  J   .. 

McDermid,  M  

McEwan,  J.  H  

Moorhead,  Violet  E  

Middleton,  H.  S  

Mcintosh,  C.  E-  

Marshall.  H  

McDougall,  D  

Nelson,  John  


Pincher  creek. 

Bow  river  

Fish  creek.  .  , 
Nanton  creek  . 
Fish  creek 


Jackfish  creek  

Hay  creek  

St.  Mary  river    

Bow  river  

Rosebud  river  

Springs  in  Tp.  19—15—3  

Spring  creek  in  Tp.  22 — 3 — 5. . . 

Miry  creek  

Todd  creek  

Macabee  creek  

Creep  in  Tp.  20—2-5  

Macabee  creek  

Elbow  river  

Creek  tributary  of  Elbow  river 

Belly  river  

Kuntz  Creek   ... 

Willow  creek  

Mill  creek  

Piapot  creek  

Trout  creek  

Mosquito  creek  

Qu'Appelle  river  

Battle  creek  

Todd  c  reek  

Elbow  river  

Belanger  creek  

North  fork  of  Sheep  river  

Spring  in  Tp.  19-22-4  

Highwood  river  

Cottonwood  creek  

Southfork  river    

Sheep  river  

Coulee  in  Tp.  8-25—4  

Spring  creek  in  Tp.  14 — 1 — 5  

Spring  creeks  in  Tp.  15 — 29 — 4. . 

Piaput  creek  

Sullivan  creek   . 

Spring  creek  in  Tp.  18—29—4. . 

Battle  creek   

Qu'Appelle  river  

Oldnian  river  


u  60 

50 

8  50 

4,743 

1  00 

315 

1-25 

25 

1  "0 

50 

300 

4.  in 

2  30 

360 

2  50 

175 

1  no 

130 

2  85 

473 

0-80 

2S0 

(1  Ml 

110 

26ii 

860 

1-60 

163 

1  25 

197 

2  10 

145 

3  00 

975 

3  00 

800 

1  00 

500 

1  20 

105 

2  20 

216 

120 

168 

1  25 

130 

0  40 

80 

0  90 

25 

075 

88 

8  50 

2.20T; 

1  .".ii 

215 

150 

200 

1  75 

300 

2  25 

175 

1  50 

150 

0  50 

90 

1  70 

252 

030 

100 

4  03 

226 

130 

300 

123 

65 

3  50 

1.44(1 

325 

350 

3  25 

240 

0  70 

191 

0  30 

100 

1  70 

160 

3  20 

360 

0  50 

320 

1  60 

200 

090 

200 

1  .in 

103 

6-00 

330 

1  10 

165 

0-50 

100 

3  SO 

680 

1  00 

405 

1  33 

100 

4  25 

799 

1  60 

300 

1  25 

119 

3-50 

220 

3  IK) 

.300 

1-10 

130 

425 

480 

150 

ixii 

OTiO 

130 

1  00 

180 
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Schedule  of  Canals  and  Ditches,  &c. — Concluded. 
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Name 


Source  of  Supply. 


N.W.M.  Police  Spring  in  Tp.  2-24-4  

ii  Waterton  river  

New  Walrond  Ranche  Co  Meadow  &  Galium  creeks  

New  Uxley  (Canada)  Ranche  Co  Waterton  river  

Ockley,  J.  W   Fish  creek  

Owens,  John  Lake  in  Tp.  21—29-4  

Payne,  W   Mahmee  creek  

Peecock,  F.  W  Hay  creek  

Peecock  &  Peecock   1  n   

Priddis,  Charles   Pish  creek   

Patterson,  J.  D   |  m  

Pilling  R.,  sen  St.  Mary  river  

ii   Snake  creek  

Patterson,  W    Spring  in  Tp.  22—3—5  

Pearse,  Spencer   Creek  in  Tp.  7—23 — 3. ...   

Pollock,  t>.  H   South  fork  of  Swift  Current  creek  . 

Quail,  W.  H  South  fork  of  Trout  creek  

Quirk,  John     North  fork  of  Sheep  river  

Quail,  W.  H  Muddy  pound  creek  

Ricardo  &  Bevan   Bow  river  

Russell,  G.  F  ."  Pothole  creek  

Ross  &  McLean  Ross  creek  

Rowland,  A.  W  Sheep  river  

Robertson,  T.  W  Highwood  river  

Swan,  Mary  Cowper  Sheep  river  

Short,  J.  \V   ...  Highwood  river.   

Skrine,  W.  C   '  'Mosquito  creek  

Sharpies,  Charles  Trout  creek   

Shaw.  Helen  Fish  creek  

Shea  &  Madden  'Beaverdam  creek  

Springbank  Irrigation  District  Junipingpoundcreek  

Sheeny,  Joseph  jA  swamp  in  Tp.  22—1 — 5.  

Spalding,  C. .   (Highwood  river  

Sexsmith,  J.  L  Little  Bow  river    

Stewart,  \V.  R  Spring  creek  in  Tp.  11—211—4  

Stevenson,  J.  &  \V  Trout  creek  

Stevenson,  R.  &  A  |Muddypound  creek  

Smith  &  Tee  Highwood  river  

Turner,  Robert  North  fork  of  Sheep  river  

Thibaudeau,  J.  B   Indian  farm  creek  

Vaughn.  W.  R   .    Rolph  creek  and  a  lake  

Waite,  J.  T  North  fork  of  Sheep  river  

Walker,  B.  G  Elbow  river  

Wallace,  A.  T   Piapot  creek  

Wallace,  R.  A..    'Highwood  river  

Warren,  J.  C   'Creek  in  Tp.  21—3—5  

Walsh,  R.,  sen.  &  jun  Beaverdam  creek  

Woolf,  J.  \V  (Snake  creek  

Wurz,  J.  D  I  Wallace  creek  

West,  J.N  1  Meadow  and  Canyon  creeks  

Young,  G.  T  Fish  creek  


Length 
of  Ditch 
in  Miles. 


Miles. 


o- 

0 
1' 
2' 
4 
3- 
1 
2 
4' 
4' 
4 
2 
0 
1' 
0 
2 

10 

0 
1 
2 
0 
2 
4 
2 
1 
1 
1 
1 
1 
1 

10 
1 

2 
1 


The  facts  contained  in  the  foregoing  schedule  regarding  irrigation  development 
may  for  more  ready  reference  be  expressed  in  the  following  condensed  form : — 

Number  of  canals  and  ditches  constructed   163 

Length  of  canals  and  ditches  constructed   474.51 

Number  of  acres  susceptible  of  irrigation  from  constructed 

canals  and  ditches   623,362 

Approximate  increased  value  of  land  susceptible  of  irri- 
gation   $1,850,000 
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It  will  be  seen  from  the  general  schedule  given  above  that  the  larger  number  of 
constructed  ditches  are  small  undertakings  designed  for  the  irrigation  of  individual 
holdings  of  small  area.  Several  of  the  larger  canals  or  ditches  are,  however,  designed 
to  supply  water  for  the  irrigation  of  an  extensive  acreage,  and  are  deserving  of  special 
mention. 

CALGARY  IRRIGATION  COMPANY. 

This  company  is  the  pioneer  irrigation  company  in  the  Territories,  having  com- 
menced the  construction  of  their  works  in  1893.  Their  main  canal  heads  in  the  Elbow 
river  at  a  point  about  twenty-five  miles  west  of  Calgary,  and  their  scheme  embraces  the 
irrigation  of  an  area  of  some  45,000  acres  situated  west  and  south-west  of  Calgary. 
The  company  having  constructed  some  eighty-one  miles  of  main  and  distributing  dit- 
ches, and  for  the  past  few  years  have  been  in  a  position  to  supply  water  for  the  irriga- 
tion of  considerable  areas.  Unfortunately  for  the  success  of  this  company,  the  com- 
pletion of  their  works  was  followed  by  a  cycle  of  wet  seasons  during  which  it  has  bsen 
little  used  for  irrigation,  and  in  addition  a  large  proportion  of  the  land  susceptible  of 
irrigation  from  their  canal  is  situated  on  the  Sarcee  Indian  reserve,  and  is  at  present 
unavailable  for  settlement  or  development  by  irrigation.  The  areas  which  have  been 
supplied  with  water  for  irrigation  by  this  company  have  yielded  good  returns,  and 
clearly  demonstrated  that  during  dry  years  the  company  will  be  called  upon  to  supply 
water  for  irrigation  at  remunerative  rates,  and  as  their  works  have  been  carefully 
located  and  permanently  constructed,  there  is  no  doubt  that  the  supply  of  water  by  this 
company  must  ultimately  play  a  very  important  part  in  the  development  of  the  dis- 
trict embraced  in  their  scheme. 

THE  SPRINGBANK  IRRIGATION  CANAL. 

The  Springbank  canal  is  the  only  one  which  has  so  far  been  undertaken  under  the 
provisions  cf  the  Irrigation  District  Ordinance,  the  provisions  of  which  are  explained 
further  on  in  these  pages.  The  canal  takes  water  from  Jumping  Pound  creek,  and  is 
designed  to  supply  water  for  the  irrigation  of  some  30,000  acres  of  land  in  the  Jumping 
Pound  and  Springbank  districts,  lying  west  of  Calgary  and  between  the  Bow  and  Elbow 
rivers.  The  main  canal,  when  completed,  will  be  some  35  -5  miles  in  length,  but  so  far 
only  some  10  miles  of  the  canal  and  the  necessary  headworks  have  been  completed,  and 
no  water  has  as  yet  been  used  in  the  district  for  irrigation.  The  completion  of  this 
scheme  has  been  delayed  owing  to  disagreements  among  the  residents  of  the  district  as 
in  the  necessity  for  irrigation,  and  from  the  time  of  the  organization  of  the  district 
there  has  been  a  minority  of  the  residents  who  have  strongly  opposed  the  construction 
of  the  canal.  Their  arguments  have  been  considerably  strengthened  by  the  wet  seasons 
experienced  during  the  past  few  years,  but  the  dry  years  which  are  now  about  due  will 
doubtless  have  a  marked  influence  in  pushing  the  canal  to  completion,  and  in  encour- 
aging the  residents  of  the  district  in  irrigating  their  land. 

CANADIAN  NORTH-WEST  IRRIGATION  COMPANY. 

South  and  south-east  of  Lethbridge  there  is  a  section  of  country  which  from  the 
standpoint  of  soil  and  temperature  offered  many  attractions  to  the  settler,  but  which, 
owing  to  insufficient  rainfall,  was  up  to  three  years  ago  in  its  virgin  state,  and  occupied 
only  by  a  few  small  roving  bands  of  cattle  and  horses. 

During  the  yeax  1895  the  possibility  of  providing  water  for  the  irrigation  of  this 
favourable  section  of  country  was  proved  by  the  location  in  connection  with  the  General 
Irrigation  Surveys,  as  is  described  further  on,  of  the  St.  Mary's  Irrigation  canal,  de- 
signed to  divert  water  from  the  St.  Mary  river  for  the  irrigation  of  the  district  referred 
to.    The  feasibility  of  the  scheme  having  been  proved  by  the  government  surveys,  a 
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company  was  subsequently  formed  under  the  above  name,  and  representing  English 
capital,  to  develop  the  undertaking,  and  the  work  accomplished  by  them  marks  the  first 
step  in  successful  introduction  of  irrigation  on  a  large  scale  in  our  semi-arid  region. 

The  area  embraced  in  this  company's  original  undertaking  was  500,000  acres,  but 
they  have  lately  extended  their  scheme  to  include  a  further  tract  of  some  500,000  acres 
and  purpose  augmenting  the  supply  of  water  obtained  from  the  St.  Mary  river  for  irri- 
gation of  the  original  tract  by  diverting  water  from  the  Belly  and  Milk  rivers  for  the 
irrigation  of  the  additional  tract. 

The  canals  so  far  constructed  by  this  company  comprise  a  total  length  of  about  85 
miles,  and  in  addition  they  utilize  about  SO  miles  of  the  channels  of  natural  water 
■courses  intersecting  these  lands  for  the  carriage  of  water  for  irrigation.  The  expen- 
diture by  this  company  to  date  amounts  to  some  $400,000,  and  with  the  completion  of 
■the  proposed  extension  of  their  system  their  ultimate  investment  will  reach  at  least  a 
^million  dollars. 

The  settlement  and  development  which  has  resulted  from  the  operations  of  this 
company  are  of  a  most  gratifying  nature,  and  are  a  very  marked  object  lesson  regard- 
ing the  ultimate  effect  which  the  construction  of  large  irrigation  undertakings  will 
have  upon  the  development  of  our  semi-arid  region.  When  this  company  began  oper- 
ations the  large  area  embraced  in  their  scheme  was  practically  unoccupied  and  devoted 
entirely  to  the  grazing  of  a  few  isolated  bunches  of  cattle  and  sheep.  To-day  there  are 
three  thriving  villages  situated  in  the  tract,  each  containing  from  five  to  seven  hundred 
inhabitants ;  the  tract  is  traversed  by  a  narrow  gauge  railway,  and  this  season  some  six 
thousand  acres  of  very  fine  crops  of  grain  and  vegetables  were  produced.  At  Raymond, 
one  of  the  villages  mentioned,  a  mill  and  elevator  have  been  built,  and  a  beet  sugar  fac- 
tory involving  an  expenditure  of  half  a  million  dollars  is  in  course  of  erection.  At 
least  fifteen  thousand  head  of  cattle  and  thirty  thousand  sheep  have  been  brought  into 
the  district  since  the  canals  constructed  by  this  company  provided  adequate  water  for 
stock-watering  purposes,  and  the  general  development  of  that  part  of  the  Territories 
has  kept  pace  with  the  parts  in  the  humid  districts  most  favoured  by  the  large  number 
of  immigrants  now  settling  in  the  Territories. 

R.  A.  WALLACE  DITCH. 

This  ditch,  which  takes  water  from  High  river,  about  three  miles  above  the  village 
of  that  name,  is  one  of  the  larger  ditches  built  by  private  individuals  for  irrigation  of 
their  own  land  only.  The  ditch  is  about  ten  miles  in  length,  and  provides  water  for  the 
irrigation  of  2,185  acres  of  land,  the  larger  portion  of  which  has  so  far  been  devoted  to 
raising  timothy  which  is  baled  and  shipped  to  the  British  Columbia  market.  This 
ditch,  which  was  one  of  the  first  constructed  in  the  district,  has  transformed  a  large 
area,  which  was  up  to  the  time  of  its  construction  devoted  solely  to  grazing  purposes, 
into  one  of  the  finest  farms  of  the  west,  and  has  provided  a  marked  object  lesson  regard- 
ing the  successful  production  of  the  finest  hay  by  means  of  irrigation,  and  the  possi- 
bility of  marketing  such  hay  at  a  profit. 

FINDLAY  AND  McDOUGALL  DITCH. 

This  ditch  is  also  situated  in  the  High  River  district,  taking  water  from  that 
stream,  and  is  designed  to  irrigate  some  2,000  acres  of  land,  the  main  ditch  being  about 
nine  and  a  half  miles  in  length. 

The  scheme  was  originally  undertaken  by  several  residents  of  the  district  as  a  part- 
nership ditch,  but  has  now  fallen  into  the  hands  of  Messrs.  Eindlay  &  McDougall,  two 
of  the  original  promoters.  The  completion  of  the  ditch  has  been  delayed  by  troubles 
among  the  original  owners,  but  the  scheme  is  now  in  shape  to  supply  water  next  year 
for  irrigation,  and  as  the  land  under  the  ditch  is  of  first-class  quality,  its  cultivation 
by  means  of  irrigation  is  sure  to  yield  handsome  returns. 
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T.  W.  ROBERTSON  DITCH. 

This  scheme  was  originally  undertaken  for  the  irrigation  of  a  comparatively  small 
area  lying  immediately  east  of  the  village  of  High  Eiver,  but  has  been  enlarged  and 
extended  until  the  main  ditch  comprises  a  length  of  about  ten  miles,  and  furnishes 
water  for  some  1,265  acres.  The  water  is  diverted  from  High  river,  immediately  west 
of  the  village,  and  as  the  main  ditch  just  south  of  the  village  passes  within  a  few  feet 
of  the  head  of  one  of  the  channels  of  the  Little  Bow  river,  it  is  utilized,  under  arrange- 
ment with  the  owner,  by  the  Territorial  government  to  divert  fifty  cubic  feet  of  water 
per  second  from  the  High  river  into  the  Little  Bow  river,  so  as  to  keep  the  latter  stream 
running  during  dry  periods,  and  thus  afford  water  for  the  large  number  of  stock  on  the 
range  adjoining  the  valley  of  the  Little  Bow. 

The  area  of  land  embraced  in  Mr.  Robertson's  irrigation  project  promises  a  boun- 
tiful return  from  the  application  of  water,  and  in  the  course  of  a  year  or  two  should 
constitute  one  of  the  finest  farms  in  that  district. 

NEW  OXLEY  RANCH  COMPANY'S  DITCH. 

One  of  the  largest  and  most  complete  of  the  irrigation  systems  constructed  by  dif- 
ferent ranche  companies  to  provide  the  large  quantity  of  hay  and  oats  needed  in  con- 
nection with  their  operations  is  that  built  by  the  New  Oxley  Ranche  Company,  taking 
water  from  the  Kootenay  river,  and  designed  to  supply  water  through  some  six  miles 
of  ditch  for  the  irrigation  of  1,850  acres  of  land  situated  between  the  Kootenay  and 
Belly  rivers  at  Standoff.  Very  bountiful*  crops  of  hay  and  oats  have  been  raised  on 
land  under  this  ditch,  and  its  operation  has  proved  that  a  ranch  company  owning  an 
irrigation  ditch  supplying  water  to  suitable  land  can  during  each  season  raise  sufficient 
fodder  to  enable  them  to  feed  calves  and  weak  stock  during  bad  winter  weather. 

W.  R.  HULL  DITCHES. 

These  ditches,  two  in  number,  head  respectively  in  Fish  creek  and  the  Bow  river, 
and  supply  water  for  the  irrigation  of  1,300  acres  of  choice  land  situated  between  these 
streams.  This  area  comprises  part  of  what  was  originally  a  government  farm,  oper- 
ated in  connection  with  the  Indian  Department  in  the  Territories,  and  is  situated  about 
eight  miles  south  of  Calgary. 

The  ditches  put  in  by  Mr.  Hull  were  among  the  first  to  supply  water  for  irrigation 
in  that  district,  and  the  land  under  the  ditches  produced  most  bountiful  crops  of  grain, 
timothy,  bromus  and  vegetables  during  the  dry  seasons  which  followed  the  completion 
of  these  ditches.  The  irrigation  of  this  farm,  and  the  results  therefrom  for  several 
years  formed  an  object  lesson  as  to  the  possibility  of  producing  good  crops  by  irrigation 
in  that  district,  and  did  much  to  encourage  the  extension  of  irrigation  works  in  that 
part  of  Alberta. 

There  are  many  others  of  the  smaller  irrigation  schemes  scheduled  above  which 
are  worthy  of  special  mention,  but  the  information  given  regarding  their  location, 
length  and  areas  irrigable  therefrom  will  serve  to  indicate  the  wide  distribution  of  the 
constructed  irrigation  works  throughout  the  semi-arid  region,  and  the  important  part 
which  they  are  taking  in  the  development  of  the  country. 

At  the  present  time  the  construction  of  several  extensive  irrigation  canals  and  a 
large  number  of  smaller  individual  systems  is  contemplated,  and  there  is  little  doubt 
that  if  the  next  five  years  prove  dry,  as  seems  highly  probable,  the  mileage  of  construct- 
ed canals  and  ditches,  and  the  acres  of  land  irrigable  therefrom  will  show  a  very  marked 
increase. 

Our  experience  with  regard  to  irrigation  development  has  been  and  will  continue 
to  be  that  of  all  semi-arid  countries,  and  must  of  necessity  show  marked  enlargement 
followed  by  periods  of  practical  stagnation  dependent  upon  the  '  wetness  '  or  '  dryness ' 
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of  the  seasons.  It  is  true  that  a  considerable  number  of  the  residents  of  our  semi-arid 
district  are  not  misled  by  the  recurring  cycles  of  wet  years,  and  realize  that  during  the 
dry  years  which  are  sure  to  follow,  only  by  irrigation  can  they  hope  to  produce  crops 
of  any  kind,  but  we  have  a  large  number  of  residents  who  under  the  influence  of  the 
results  of  one  or  two  wet  seasons,  seem  to  have  forgotten  the  disastrous  results  of  their 
efforts  to  farm  during  previous  years. 

There  is  also  the  class  who  ask  why  it  is  necessary  or  desirable  to  expend  large 
sums  of  money  in  constructing  irrigation  works  to  make  agriculture  successful  in  the 
semi-arid  region,  while  there  are  such  vast  areas  of  unoccupied  land  in  the  humid  por- 
tions of  the  Territories  where  all  kinds  of  crops  can  be  raised  without  irrigation. 

All  these  influences  have  had,  and  doubtless  will  continue  to  have  their  effect  on 
our  irrigation  development,  but  they  are  based  on  an  entirely  erroneous  conception  of 
the  facts.  In  the  first  place  it  should  be  noted  that  the  semi-aridity  of  the  large  portion 
of  the  Territories  under  consideration  is  not  a  matter  of  conjecture,  but  is  susceptible 
of  definite  proof  from  the  meteorological  records  covering  the  past  eighteen  years,  and 
consideration  of  these  records  as  given  in  this  report  should  convince  the  most  sceptical 
of  the  fact  that  during  the  majority  of  years  the  semi-arid  region  is  not  favoured  with 
a  sufficient  rainfall  to  permit  of  crops  being  raised  without  irrigation.  That  being 
admitted,  the  wisdom  of  constructing  works  to  provide  water  for  irrigation  during 
these  dry  seasons  will  surely  be  conceded,  particularly  if  it  is  realized  that  during  such 
dry  seasons  much  more  bountiful  crops  can  be  raised  on  irrigated  lands  than  are  pro- 
duced on  these  lands  or  any  others  in  the  semi-arid  region  during  wet  seasons. 

The  answer  to  those  who  claim  that  it  is  unwise  to  expend  large  sums  on  irrigation 
works  in  the  semi-arid  region  so  long  as  free  homesteads  and  cheap  land  are  obtainable 
in  the  more  humid  portion  of  the  Territories,  is  contained  in  the  statement  that  the 
semi-arid  region,  comprising  as  it  does  a  vast  area  of  some  64,000,000  acres,  contains 
the  portion  of  the  country  best  suited  to  ranching  and  dairy  farming,  and  that  it  is 
principally  as  an  incident  connected  with  development  along  those  lines,  and  not  for 
grain  raising  solely,  the  irrigation  undertakings  are  advocated. 

The  semi-arid  portion  of  the  country  is  traversed  from  east  to  west  by  the  main  line 
of  the  Canadian  Pacific  Railway;  contains  many  of  the  most  thriving  towns  and  the 
only  city  in  the  Territories ;  produces  to-day  at  least  75  per  cent  of  the  cattle  and  sheep 
exported  from  the  Territories,  and  only  needs  increased  area  under  irrigation  to  pro- 
duce not  only  the  large  quantity  of  fodder  and  coarse  grains  required  by  our  rapidly 
increasing  stock  industry,  but  a  very  considerable  part  of  the  dairy  produce  of  the  west. 

It  is  admitted  that  the  semi-arid  region  does  not  offer  the  same  inducements  as  the 
more  northern  or  eastern  portions  of  the  Territories  to  the  incoming  immigrant  who 
desires  to  engage  in  grain  or  mixed  farming,  but  to  those  who  desire  to  go  in  for  ranch- 
ing or  dairy  farming  the  unlimited  range  for  grazing,  the  absence  of  flies,  the  milder 
climate,  and  the  certainty  of  producing  each  and  every  year  by  means  of  irrigation  a 
bountiful  crop  of  grain,  hay  and  vegetables,  should  be  influenced  by  the  advantages 
offered  by  many  sections  of  the  semi-arid  portion  of  the  Territories. 


RESULTS  FROM  IRRIGATION. 

The  actual  application  of  water  for  irrigating  growing  crops  has  so  far  been  almost 
entirely  confined  to  lands  situated  in  the  valleys,  from  which  water  is  taken  for  the 
smaller  irrigation  systems,  and  we  have  as  yet  no  results  from  the  irrigation  of  the 
higher  or  bench  lands  from  larger  irrigation  undertakings.  In  discussing  results  we 
have  also  to  include  the  past  three  years,  which  have  constituted  one  of  our  marked 
wet  cycles,  and  during  which  little  water  has  been  used  for  irrigation. 

In  presenting  the  information  obtained  regarding  results,  an  effort  has  been  made 
to  condense  the  results  in  schedule  form,  it  being  thought  that  facts  so  condensed  would 
provide  the  most  graphic  illustration  of  existing  conditions. 
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The  concensus  of  opinion  as  to  results  from  irrigation  as  scheduled  ahove  indi- 
cates that  during  dry  seasons  most  satisfactory  results  have  been  obtained.  The  crops 
raised  have  included  all  the  coarse  grains  and  fodder  crops,  together  with  vegetables, 
and  particular  attention  is  directed  to  the  statements  made  by  several  irrigators  that 
good  crops  of  grain,  hay  and  vegetables  have  been  obtained  by  irrigation  from  land 
which  previously  produced  nothing  but  a  sparse  crop  of  native  grass,  the  experience  so 
far  obtained,  and  as  is  indicated  above,  shows  that  but  poor  results  are  obtained  from 
the  irrigation  of  native  wild  grasses.  In  many  cases  one  or  two  applications  of  water 
have  improved  the  growth  of  these  grasses,  but  ultimately  it  is  found  that  a  new  grass 
comes  up  in  these  irrigated  meadows,  and  that  the  old  grass  is  more  or  less  killed  out. 
This  is  easily  understood  when  it  is  remembered  that  the  native  grass  in  the  semi-arid 
region  is  the  product  of  more  or  less  arid  conditions,  and  that  the  supplying  of  extra 
moisture  through  irrigation  will  necessarily  change  the  character  of  the  native  grass. 
Realizing  these  facts,  many  irrigators  have  broken  up  large  areas  of  meadow  land  under 
their  ditches,  and  have  gone  in  for  timothy,  bromus,  rye  and  other  fodder  crops,  with 
most  gratifying  results. 

METHODS  OF  IRRIGATING. 

So  far  the  methods  followed  by  irrigators  in  the  semi-arid  district  in  supplying 
water  to  their  crops  have  been  simple,  and  it  is  found  in  many  cases  that  the  best  judg- 
ment has  not  been  used.  In  irrigating  hay  meadows  a  simple  process  of  flooding  is 
followed,  while  for  grain  or  vegetable  crops  the  water  is  conducted  through  the  crops  in 
small  furrows.  Both  systems  are  dependent  upon  getting  the  distributing  ditches, 
which  take  the  water  from  the  main  ditch  or  canal,  located  along  the  highest  land  iu 
the  field  to  be  irrigated,  so  that  the  water  will  flow  easily  and  quickly  over  the  lower 
portion  of  the  field.  The  laying  out  of  these  main  laterals  or  distributing  ditches  is  a 
matter  requiring  intelligent  care  and  judgment,  and  is  not  given  sufficient  attention  by 
many  of  our  irrigators.  As  a  consequence  the  water  is  not  evenly  distributed  or  readily 
controlled,  and  the  result  is  noted  in  the  uneven  character  of  the  crop  and  in  the  cre- 
ation of  swamps  in  low  lying  spots. 

Irrigation,  to  produce  the  best  results,  should  be  accompanied  with  sufficient  drain- 
age, and  should  carefully  avoid  the  use  of  too  much  water.  Unfortunately,  this  matter 
is  one  requiring  considerable  education  and  experience,  and  it  will  take  time  to  give  our 
irrigators  a  due  appreciation  of  the  disastrous  results  which  follow  from  overloading 
or  waterlogging  the  soil  with  an  excessive  quantity  of  moisture. 

It  is  erroneous  to  suppose  that  irrigation  farming  can  only  be  successfully  under- 
taken by  those  having  special  knowledge  and  means.  The  irrigation  development  of 
western  America  has  been  accomplished  by  immigrants  who  had  no  previous  knowledge 
of  the  growth  of  crops  by  the  artificial  application  of  water,  and  although  experience  in 
this,  like  all  other  kinds  vi  farming,  is  valuable,  some  of  the  most  successful  results  in 
our  semi-arid  districts  have  been  obtained  by  settlers  who  had  practically  no  guide  but 
their  own  common  sense  in  irrigating  their  crops.  The  tendency  to  use  too  much 
water  is  common  with  all  irrigators,  but  intelligent  observation  of  his  crop's  growth 
should  soon  teach  the  irrigation  farmer  that  harm  instead  of  benefit  is  sure  to  result 
from  wasteful  and  careless  methods  in  applying  water. 

Irrigation  is  practically  an  insurance  on  the  production  of  crops,  and  there  is  no 
doubt  that  the  small  farm  well  irrigated,  is  a  much  more  certain  source  of  livelihood 
and  of  possible  surplus  earnings,  than  the  large  farm  situated  in  a  sub-humid  region 
and  subject  to  sporadic  droughts. 

The  results  from  irrigation  are  largely  dependent  upon  the  intelligence  and  energy 
brought  to  bear  in  constructing  the  systems  for  the  distribution  of  the  water,  and  in 
producing  crops  by  the  application  of  this  water  to  the  land ;  successful  agriculture  or 
horticulture  by  the  method  of  irrigation  is  as4much  dependent  upon  energy  and  hard 
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work  as  is  success  in  any  other  branch  of  industry.  The  irrigator,  however,  knows  that 
his  hard  work  will  bring  a  sure  return,  and  he,  therefore,  has  an  inducement  to  energy 
and  thrift  which  is  not  experienced  by  the  farmer  who  is  dependent  upon  varying  con- 
ditions of  rainfall  to  supply  the  moisture  needed  by  his  growing  crop,  and  is  never  sure 
of  his  harvest  until  the  crop  is  cut. 

Irrigation  is  not  the  panacea  for  all  ills  which  some  claim  and  expect  from  it,  but 
that  it  will  render  a  large  portion  of  the  arid  region  now  useless  and  unproductive  capa- 
ble of  supporting  a  dense  and  prosperous  population  is  beyond  argument. 

EFFECT  OF  IRRIGATION  ON  SUMMER  FEOSTS. 

The  question  of  the  effect  which  irrigation  will  have  in  increasing  or  decreasing 
the  summer  frosts  which  occur  in  certain  portions  of  the  arid  region  is  one  of  deep  in- 
terest to  the  residents  of  these  districts. 

At  first  glance  it  would  seem  that  the  wetting  of  any  considerable  areas  of  land 
would  have  the  effect  of  cooling  the  atmosphere  and  increasing  the  probability  of  frost, 
for  it  is  within  the  experience  of  many  that  low,  wet  or  swampy  lands  are  very  much 
more  subject  to  frost  than  the  high  and  dry  bench  lands.  However,  the  data  obtain- 
able regarding  the  experience  of  certain  of  the  states  and  territories  in  the  United 
States  upon  this  subject  leaves  no  room  for  doubt  that  the  application  of  water  through 
irrigation  has  quite  a  contrary  effect  to  that  mentioned,  and  that  the  recurrence  o£ 
summer  frost  has  been  diminished  thereby. 

It  is  not  proposed  here  to  go  into  a  discussion  of  the  probable  reasons  for  this  phe- 
nomenon, such  discussion  being  deferred  until  data  founded  upon  the  experience  of  our 
arid  region,  and  corroborative  of  that  mentioned,  can  be  quoted,  and  the  matter  fully 
and  intelligently  dealt  with.  It  will  probably  be  sufficient  at  this  time  to  state  the  fact, 
that  in  certain  of  the  irrigation  areas  in  the  central  and  northern  irrigation  states 
much  disappointment  and  loss  were  experienced  in  the  early  days  of  irrigation  owing 
to  summer  frosts,  and  that  in  these  same  districts  the  recurrence  of  frosts  is  becoming 
much  more  rare,  and  crops  are  now  successfully  raised,  which,  owing  to  their  suscepti- 
bility to  frost,  would  not  have  been  attempted  by  the  most  sanguine  many  years  ago. 
It  will  also  be  of  interest  to  note  that  in  Southern  Alberta  during  the  past  year  the  wri- 
ter observed  irrigated  crops  which  were  untouched  by  frost  while  adjoining  unirrigated 
portions  were  destroyed,  these  remarks  being  equally  applicable  to  vegetables  and  grain. 

From  a  careful  consideration  of  the  facts  obtainable  upon  this  subject  it  may 
safely  be  assumed  that  among  the  beneficial  results  which  will  accrue  to  our  arid  areas 
from  irrigation,  not  least  important  will  be  the  favourable  influence  which  it  will  have 
in  diminishing  summer  frosts. 
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IRRIGATION  SURVEYS. 

When  the  movement  towards  the  introduction  of  irrigation  works  in  the  semi-arid 
region  became  pronounced,  it  was  at  once  realized  that  it  developed  upon  the  govern- 
ment to  undertake  the  general  irrigation  surveys  in  the  region  necessary  to  provide 
such  information  regarding  the  general  contour  of  the  country,  the  source  and  quantity 
of  the  water  supply,  and  the  possible  and  proper  distribution  of  the  same,  as  would  be 
required  to  enable  the  government  to  properly  administer  the  law  relating  to  the  use  of 
water  for  irrigation  which  was  passed  about  that  time,  and  secondarily  as  a  foundation 
for  the  subsequent  detailed  surveys  which  might  be  undertaken  by  companies  or  indi- 
viduals preliminary  to  the  construction  of  irrigation  works. 

The  surveys  which  after  careful  consideration  of  the  work  of  a  like  character  which 
was  being  done  in  other  countries,  it  was  finally  decided  to  undertake,  consisted  of  two 
distinct  classes  of  work,  viz. : — Topographical  surveys,  to  determine  the  general  con- 
tour and  elevations  in  the  semi-arid  region,  and  hydrographie  surveys,  to  determine  the 
location  and  volume  of  the  water  supply.  To  these  was  subsequently  added,  as  is  ex- 
plained more  fully  further  on,  the  preliminary  location  of  certain  main  irrigation 
canals,  which  are  intended  to  reclaim  large  areas  by  diversion  of  water  from  some  of 
the  larger  streams. 

The  surveys  of  the  classes  referred  to  have  been  carried  on  largely  as  independent 
operations,  and  about  in  the  order  mentioned;  they  are,  therefore,  dealt  with  under 
separate  headings  for  convenience  of  reference. 

TOPOGRAPHICAL  SURVEYS. 

The  area  embraced  within  the  tract  which  will  ultimately  be  covered  by  the  topo- 
graphical surveys  contains  a  wide  range  of  different  classes  of  country.  In  the  eastern 
and  middle  sections  we  have  open  plains  comparatively  flat,  and  unbroken  in  contour, 
while  in  the  west  the  high,  rolling  foothill  country  is  met,  and  finally  on  the  western 
boundary  of  the  tract  the  steep  slopes  and  broken  contour  of  the  eastern  face  of  the 
Rocky  Mountains  are  encountered. 

These  areas  being  so  widely  different  in  character  naturally  require  different  treat- 
ment in  carrying  on  topographical  surveys,  and  in  fact  two  systems  showing  wide  dif- 
ferences both  in  foundation  and  details  have  been  followed. 

Prior  to  the  inception  of  the  irrigation  surveys  the  greater  part  of  the  open  or 
plains  region,  and  a  portion  of  the  foothills  district,  had  been  covered  by  the  surveys 
performed  under  the  land  survey  system,  and  these  surveys,  therefore,  provided  the 
skeleton  outline  of  distance  and  direction  required  as  the  foundation  for  further  topo- 
graphical investigations.  These  land  surveys  have  been  clearly  defined  upon  the  ground 
with  more  or  less  permanent  marks  at  all  township  and  section  corners,  and  the  use  of 
these  marks  did  away  with  the  necessity  of  adopting  any  system  of  triangulation  or 
geodetic  surveying  to  locate  topographical  features  or  establish  points  of  departure. 
Our  topographical  surveys  were,  therefore,  designed  to  build  up  on  the  skeleton  outline 
provided  by  the  land  surveys  the  necessary  additional  information  to  permit  contour 
maps  of  the  country  to  be  issued  as  a  basis  for  all  future  detailed  surveys  for  irrigation 
undertakings.  Several  different  systems  of  obtaining  the  necessary  topographical  data 
upon  which  to  base  these  maps  presented  themselves,  but  the  scheme  of  work  as  finally 
adopted  was  as  follows,  dealing  first  with  the  work  in  the  open  or  plains  region. 

The  country  has  been  divided  into  blocks  by  following  the  township  outlines,  these 
blocks  varying  in  size  from  four  townships,  or  144  square  miles  in  the  broken  or  foot- 
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hills  region,  to  sixteen  townships,  or  576  square  miles  in  the  more  open  and  gently  roll- 
ing portions. 

Along  the  lines  bounding  the  blocks  careful  levels  are  run  which  are  all  referred 
to  the  common  datum  of  sea  level,  the  elevations  being  determined  at  sufficiently  fre- 
quent intervals  to  enable  contours  to  be  located,  and  the  general  topography  along  these 
lines  is  noted  from  careful  chainage,  using  steel  band  chains. 

At  points  where  streams  or  other  permanent  features  are  intersected,  and  in  all 
cities,  towns  or  villages  intersected  by  or  adjacent  to  the  lines  being  run,  permanent 
bench  marks  are  established  and  properly  numbered  and  marked  for  future  reference. 

The  skeleton  outline  provided  by  above  operations  is  then  used  as  a  basis  for  the 
completion  of  the  detailed  surveys  of  the  topography  within  the  blocks.  Originally  the 
scheme  followed  in  completing  this  contour  survey  was  to  trace  the  main  contours  by 
rapid  traverse  surveys  from  one  boundary  of  the  block  to  the  next,  determining  the  ele- 
vations by  use  of  aneroid  barometers,  and  filling  in  details  by  rapid  sketches.  This 
system,  however,  did  not  produce  satisfactory  results,  and  was  soon  abandoned  for  a 
system  based  upon  the  use  of  Short's  telemeter  level,  which  it  may  be  of  interest  to  ex- 
plain somewhat  in  detail,  as  it  has  produced  very  satisfactory  results,  and  has  been 
used  for  the  first  time  in  Canada  on  this  work. 

The  main  features  are:  the  measurement  of  distances  without  the  use  of  a  chain; 
the  computation  of  elevation  by  means  of  vertical  angles,  and  the  automatic  method  of 
obtaining  gradients  on  slopes. 

Distance  is  obtained  by  taking  two  readings  at  different  vertical  angles  on  the  rod, 
which  is  an  ordinary  engineer's  levelling  rod  divided  to  hundredths  of  a  foot. 

The  horizontal  circle  of  the  telemeter  is  graduated  from  104  up  to  1,200.  Certain 
stated  numbers  on  the  circle  are  designated  as  pairs,  and  must  always  be  used  in  con- 
junction with  one  another  for  the  double  readings  necessary  in  this  work.  The  entire 
upper  surface  of  the  horizontal  circle  is  shaped  to  form  a  curve,  so  that  when  the  tele- 
scope is  revolved  it  is  mechanically  tilted  either  up  or  down  as  desired.  If  the  tele- 
scope tilts  upwards  when  revolved,  the  leveller  need  only  reverse  it  end  for  end  in  the 
T's  to  obtain  the  opposite  result,  viz. :  a  downward  tilt ;  in  fact,  one  end  of  the  lower 
bar  bears  the  word  '  Eise '  and  the  opposite  end  '  Fall,'  so  that  the  leveller  merely  has 
to  keep  the  telescope  eyepiece  over  the  word  applicable  to  his  sights. 

For  example:  Suppose  that  a  steep  rising  bank  has  to  be  levelled  up,  the  leveller 
places  the  eyepiece  end  of  his  telescope  over  the  word  '  rise,'  he  then  clamps  the  index 
at  zero  on  the  horizontal  circle  and  levels  the  instrument  as  if  it  were  an  ordinary  Y 
level.  After  this  he  revolves  the  telescope  until  the  cross  hair  intersects  the  rod  near 
either  extremity.  The  position  of  the  index  on  the  vernier  is  then  noted,  and  the  most 
adjacent  pair  selected.  Suppose  this  pair  to  be  12A  and  16§,  the  reading  at  12J  is  12 
feet,  and  at  I63,  4  feet,  which  gives  a  distance  of  800  feet  from  instrument  to  rod,  be- 
cause the  difference  between  the  two  readings  of  any  pair  is  the  horizontal  distance  in 
feet,  counting  each  hundredth  of  a  vertical  foot  on  the  rod  as  one  foot  horizontal.  Thus 
distance  is  obtained  by  the  simple  method  of  subtracting  the  less  from  the  greater 
reading. 

The  ground  elevation  of  the  rod  above  the  ground  elevation  of  the  instrument  is 
computed  for  a  '  fall '  reading  by  dividing  either  one  of  the  pair  numbers  into  the  hori- 
zontal distance,  then  adding  the  rod  reading  of  the  pair  number  used  to  the  dividend 
and  subtracting  the  height  of  the  instrument  from  the  result.  For  a  '  rise '  reading 
the  height  of  instrument  is  added  and  the  rod  reading  subtracted,  just  reversing  the 
'  fall '  computation. 

The  gradient  of  the  ground  surface  between  instrument  and  rod  is  obtained  by  re- 
volving the  telescope  on  the  horizontal  circle  until  the  reading  on  the  rod  corresponds 
with  the  height  of  instrument ;  then  the  number  to  which  the  index  points  on  the  hori- 
zontal circle  represents  the  distance  in  which  a  rise  or  fall  of  one  foot  occurs.  For 
example :  The  height  of  instrument  is  5  -0  feet,  by  revolving  the  telescope  the  cross  hair 
is  brought  to  intersection  with  this  number  on  the  rod;  the  index  now  rests  at  75 '7= 
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gradient,  1  foot  in  75  -7  feet.  The  taking  of  gradients  in  this  manner  forms  a  valuable 
cheek  on  the  levels. 

The  telemeter  can  be  used  as  an  ordinary  Y  level  by  reading  the  rod  with  the  index 
clamped  at  zero,  then  revolving  from  zero  to  100  (to  obtain  distance)  0  and  100  being  a 
pair.  To  work  the  telemeter  level  to  its  best  advantage  a  long  base  is  necessary,  that  is 
to  say,  the  longer  the  horizontal  base  is  the  greater  the  vertical  angle  will  be.  My, 
greatest  vertical  distance  taken  at  one  reading  was  138  feet,  and  the  base  (or  distance 
from  instrument  to  rod)  was  1,415  feet.  The  rod  used  being  a  16-foot  one,  limited  my 
length  of  base  to  1,600  feet  theoretically,  but  practically  to  between  1,500  and  1,600  feet. 

The  results  of  our  topographical  surveys  as  finally  issued  for  public  information 
will  be  readily  noted  for  the  accompanying  maps. 

In  completing  the  topographical  surveys  to  date,  1,475  miles  of  levels  have  been 
run  along  the  outlines  of  blocks,  and  some  1,956  miles  of  levels  have  been  run  with  the 
telemeter  level  in  determining  contour  intervals. 

The  area  so  far  covered  by .  the  detailed  topographical  surveys  comprises  2,256 
square  miles,  and  the  average  cost  of  the  work  amounts  to  the  very  low  figure  of  $2.59 
per  square  mile. 

The  permanent  bench  marks  which  have  been  established  in  connection  with  topo- 
graphical surveys  so  far  completed  are  scheduled  below  for  convenience  of  reference  by 
those  who  may  find  it  necessary  to  refer  to  such  marks  in  connection  with  surveys  they 
may  have  in  hand  for  irrigation  ditches  or  canals. 
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PHOTO-TOPOGRAPHICAL  SUKVEYS. 

Owing  to  the  broken  and  rugged  character  of  that  portion  of  the  semi-arid  district 
comprised  within  the  foothills  region  and  the  eastern  slope  of  the  Rocky  Mountains,  it 
was  found  that  a  different  system  to  that  previously  outlined  for  effecting  the  topogra- 
phical surveys  in  the  plains  region  would  be  necessary  in  completing  the  contour  sur- 
vey of  this  area,  and  in  1895  it  was  decided  to  meet  the  special  conditions  in  that  por- 
tion of  the  semi-arid  region  by  adopting  a  primary  system  of  triangulation  throughout 
the  district  as  a  basis  for  a  photo-topographical  survey  of  that  region. 

The  introduction  of  photography  in  connection  with  topographical  surveys  in  Can- 
ada is  due  to  Mr.  E.  Deville,  Surveyor-General  of  Dominion  Lands,  he  having  elabora- 
ted and  brought  to  a  practical  working  basis  the  systems  for  utilizing  photography  in 
surveys  of  this  kind  which  had  previously  been  used  both  in  France  and  Italy. 

Prior  to  the  introduction  of  this  class  of  survey  in  connection  with  our  irrigation 
work,  surveys  of  a  portion  of  the  Rocky  Mountains  adjacent  to  the  Canadian  Pacific 
Railway  in  Alberta  and  through  British  Columbia  had  been  completed  and  mapped. 

The  photo-topographical  surveys  in  the  semi-arid  region  were  commenced  in  the 
vicinity  of  the  Bow  river,  and  extended  south,  covering  the  foothills  region  and  the 
otastern  slope  of  the  Eocky  Mountains  to  the  northern  end  of  the  Porcupine  Hills. 
These  surveys  were  continued  during  the  seasons  of  1897  and  1898,  and  some  thousands 
of  square  miles  of  country  which  it  would  have  been  almost  impossible  to  have  pro- 
perly surveyed  and  mapped  by  any  of  the  ordinary  processes  of  topographical  survey- 
ing, were  covered  by  these  photo-topographical  surveys,  and  it  is  hoped  in  the  near 
future  to  be  able  to  issue  a  series  of  contour  maps  covering  this  district,  which  will  be 
of  value  as  indicating  the  character  of  the  country  in  what  is  practically  the  main 
watershed  of  the  semi-arid  region. 


HYDROGRAPHIC  SURVEYS. 

The  extent  and  permanency  of  irrigation  development  in  the  semi-arid  region  are 
dependent  entirely  upon  the  supply  of  water  which  it  is  possible  to  divert  from  its  na- 
tural channels  and  utilize  in  irrigating  crops.  It  is,  therefore,  of  first  importance  that 
some  reliable  data  sheuld  le  obtained  as  to  the  location  and  quantity  of  such  water, 
supply,  and  our  hydrographic  surveys  have  that  end  in  view. 

To  ascertain  with  even  a  fair  degree  of  accuracy  the  volume  of  the  available  water 
supply  entails  investigations  which  may  be  summarized  under  the  following  heads : — 

(a)  The  measurement  of  the  daily  discharge  of  streams. 

(b)  The  measurement  of  the  volume  of  water  in  lakes,  marshes  and  swamps. 

(c)  The  measurement  of  the  discharge  of  springs. 

(d)  The  determination  of  the  rate  of  evaporation  under  varying  conditions. 

To  obtain  accurate  data  upon  which  to  base  deductions  under  the  above  headings, 
it  is  evident  that  our  observations  will  have  to  extend  over  a  series  of  years,  and  that 
the  observations  must  be  accurately  and  regularly  made. 

The  methods  adopted  in  dealing  with  this  branch  of  the  work,  varied  in  some  minor 
details  to  suit  particular  circumstances,  are  as  follows : — 

All  the  streams  within  the  semi-arid  region  are  carefully  numbered  at  different 
points  in  their  length  to  determine  the  cross-section  of  the  channel  at  the  different 
stages  of  low  water,  high  water  and  flood  discharge,  and  the  actual  discharge  of  water 
at  time  of  measurement  is  determined  by  use  of  current  inches  to  measure  the  velocity 
of  the  stream. 

Having  determined  the  actual  discharge  at  the  date  of  measurement,  sufficient  data 
as  to  the  general  slope  of  the  bed  of  the  stream  and  its  character  is  obtained,  and  the 
probable  discharge  at  the  different  stages  of  high  water  and  flood  stages  is  then  calcul- 
ated by  use  of  Kutter's  well  known  formula  for  the  flow  of  water  in  open  channels. 
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These  results,  however,  are  only  of  use  as  a  basis  for  approximate  figures  regarding 
the  available  water  supply  from  streams,  for  in  the  absence  of  information  as  to  the 
rise  and  fall  of  the  streams,  and  the  duration  of  the  flow  at  any  particular  height  of 
water,  it  is  impossible  to  give  a  correct  estimate  of  the  daily,  monthly  or  annual  dis- 
charge of  the  streams. 

We  have  therefore  endeavoured  to  supplement  the  isolated  measurements  of  the 
discharge  of  streams  by  keeping  a  record  of  their  rise  and  fall,  so  that  the  daily  and 
mean  annual  discharges  may  be  computed.  This  is  done  by  establishing  a  gauge  which 
will  show  from  inspection  the  stage  of  water  at  any  time.  These  gauges  are  of  two 
different  kinds.  On  the  smaller  streams  they  consist  of  a  rod  suitably  divided  in  feet 
and  tenths,  and  placed  on  some  permanent  structure  in  the  stream.  The  height  of 
water  on  this  rod  is  read  daily,  and  the  observations  entered  on  proper  forms  so  as  to 
show  the  daily  range  in  water  elevation. 

On  the  larger  streams  self-recording  instruments  are  used  to  provide  the  same  in- 
formation. 

The  streams  which  are  being  dealt  with  on  the  basis  of  rise  and  fall  are  shown  on 
the  accompanying  schedule. 

Schedule  of  Hydrographs,  Kilometers  and  Gauge  Rods. 


Name  of  Stream. 


Hydroyraphs- 
Bow  river. 
St.  Mary  ri 


Nilometers — 

Elbow  river  

Highwood  river. 
Oldman  river. . . . 


Gauge  Rods — 
Bow  river 
Elbow  river. 
Fish  creek 
Highwood  river. 
Jumping  pound  creek.. 
Oldman  river.. 
Pincer  creek 
Belly  river . 
St.  Mary  river. 
St.  Mary  river. 

Nose  creek. 
Sheep  river. 
Mosquito  creek 
Willow  creek 
Seven  Person's  creek 
Bullshead  creek 
Ross  creek . . . 
MacKay  creek 
Boxelder  creek 
Gap  creek  (Fish  creek) 

Maple  creek  

Hay  creek  

Piapot  creek  

Swift  current  creek, 


Name  of  Bridge. 


Location. 


Langevin . 


Mission. 
Traffic. . 


Langevin 
Mission. 
Traffic 


Calgary. 

Half  mile  above  intake  of  C.N.W. 
tion  Cos  canal. 

Near  Calgary. 
High  river. 
Near  Macleod. 


Irriga- 


Calgary. 
Near  Calgary. 
Near  Midnapore. 
At  High  liver. 
On  MorleyviUe  trail. 
Near  Macleod 
At  Pincer  creek. 
At  Lethbridge. 
At  Colles. 

Half  mile  above  intake  of  C.N.W  Irriga- 
tion Co's  canal. 
East  of  Calgary, 
Near  Okotoks. 
.  Near  Nanton. 
Near  Macleod.  - 

On  C.  P.  railway  bridge  |Near  Medicine  Hat. 

Near  Dunmore  Junction. 
Near  Irvine. 
Near  Walsh. 
Near  Walsh. 
Near  Maple  creek. 
At  Maple  creek. 
Near  Maple  creek. 
Near  Colley. 
Near  Swift  Current. 


DIAGRAMS. 


The  accompanying  diagrams  illustrate  in  graphic  form  the  range  of  flow  in  the 
streams  upon  which  gauge  rod  or  nilometer  records  have  been  taken. 
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RESERVOIRS. 

The  possibility  of  using  the  total  quantity  of  water  available  for  irrigation  is  de- 
pendent upon  the  facilities  provided  for  storing  the  flow  of  the  streams  during  periods 
of  flood.  Part  of  the  work  of  the  general  irrigation  surveys  has,  therefore,  been  the 
location  of  such  sites  as  might  be  utilized  as  reservoirs  for  the  storage  of  the  flood  and 
high  water  discharge  of  the  streams  until  required  for  irrigating  adjacent  areas. 

The  reservoirs  which  have  so  far  been  located  are  shown  by  the  accompanying 
sketch  plans. 
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Fig.  3-RESERVOIR  SITE  ON  MANYBONES  CREEK. 


Fig.  7.— RESERVOIR  SITE  ON  WASCANA  CREEK. 
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Fig.  S.-RESERVOIR  SITE  ON  COTTON  WOOD  CREEK. 


FIG.  U.-RESERYOIR  SITE  "E" 
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Fig.  15.-RE.SERVOIR  SITE  '*  F 


25a— 8* 


DEPARTMENT  OF  TEE  INTERIOR 

2-3  EDWARD  VII.,  A.  1903 


IRRIGATION  IN  THE  NORTH-WEST  TERRITORIES 
SESSIONAL  PAPER  No.  25a  ' 


117 


CANAL  SURVEYS. 

After  the  General  Irrigation  Surveys  had  been  carried  on  for  the  first  year,  it  was 
decided  to  extend  the  scope  of  the  work  to  include  the  preliminary  location  of  certain 
proposed  canals  to  divert  water  from  the  larger  streams  to  irrigate  extensive  areas  lying 
contiguous  thereto.  This  decision  was  due  to  the  fact  that  a  knowledge  of  the  possible 
diversion  of  the  water  of  the  larger  streams  was  necessary  for  a  proper  administration 
of  the  law  relating  to  water  for  irrigation,  and  because  it  was  recognized  that  as  irri- 
gation and  its  possible  influence  on  the  development  of  the  semi-arid  region  were  little 
understood  by  persons  who  might  be  inclined  to  invest  money  in  irrigation  undertak- 
ings, it  was  necessary  for  the  feasibility  of  these  larger  schemes  from  an  engineering 
standpoint  to  be  proved  by  our  general  irrigation  surveys  before  the  detailed  work  of 
considering  these  schemes  would  be  taken  up  by  individuals  or  companies  interested. 
The  canal  surveys  which  have  so  far  been  completed,  are  as  follows : — 


ST.  MARY  IRRIGATION  CANAL. 

The  survey  of  this  canal,  which  has  since  been  constructed  by  the  Canadian  North- 
west Irrigation  Company  as  already  mentioned,  and  which  is  commonly  spoken  of  as 
the  Gait  canal,  was  made  in  1895.  This  canal  survey  was  undertaken  primarily  to 
prove  that  the  large  area  of  first-class  land  lying  south  and  south-east  of  Lethbridge 
could  be  supplied  with  water  for  irrigation  from  the  St.  Mary  river. 

This  location  pioved  conclusively  that  the  proposed  canal  presented  no  difficult 
engineering  features,  and  that  it  was  possible  to  provide  water  for  the  large  area  in 
question.  The  proposed  location  and  the  special  features  connected  with  the  under- 
taking were  dealt  with  in  the  irrigation  reports  subsequently  published,  being  illustra- 
ted with  proper  maps  and  details,  and  the  construction  of  the  canal,  on  a  system  modi- 
fied somewhat  from  that  suggested  by  the  government  surveys,  but  including  the  main 
features  of  that  scheme,  was  undertaken  by  the  Canadian  North-west  Irrigation  Com- 
pany, and  as  already  explained,  their  operations  have  transformed  the  large  area  6erved 
by  the  canal  from  unoccupied  wild  range  land  into  closely  settled  and  highly  cultivated 
areas. 


THE  BOW  RIVER  IRRIGATION  CANAL. 

Probably  the  largest  area  within  the  arid  region  which  can  be  supplied  with  water 
for  irrigation  purposes  from  one  source,  is  that  lying  along  the  Canadian  Pacific  Rail- 
way between  Calgary  and  Medicine  Hat,  east  of  the  Bow  river,  north  of  the  South 
Saskatchewan  river,  and  south  of  the  Red  Deer  river.  This  district  comprises  an  area 
of  some  6,000  miles,  or  3,840,000  acres,  of  which  probably  60  per  cent  is  capable  of  irri- 
gation. 

The  soil  of  a  large  portion  of  the  district  is  first  class,  consisting  of  heavy  sandy 
and  clay  loams,  with  a  subsoil  of  gravel  and  clay,  and  the  climatic  conditions  are  fav- 
ourable to  the  grazing  of  cattle  and  sheep,  and,  with  the  exceptions  mentioned  below, 
to  the  production  of  all  fodder  crops,  and  in  the  eastern  portions  of  the  district  to  the 
production  of  cereals  of  all  kinds,  and  also  the  hardier  kinds  of  fruit.  The  one  feature 
lacking  to  make  this  area  highly  desirable  for  settlement  is  the  insufficient  rainfall 
during  the  majority  of  years  to  mature  crops,  and  to  provide  water  for  stock. 

In  1895  it  was  decided  to  investigate  the  question  of  the  feasibility  of  diverting 
water  from  the  Bow  river  for  the  reclamation  of  this  large  area,  and  the  outcome  of 
that  investigation  was  the  preliminary  location  during  that  and  the  following  year  of 
the  proposed  Bow  River  Irrigation  Canal. 
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The  proposed  intake  for  the  canal  is  located  on  the  east  side  of  the  Bow  river,  in 

Section  13,  Township  24,  Range  1,  West  of  the  Fifth  Meridian,  a  short  distance  south- 
east of  the  city  of  Calgary,  and  from  thence  the  location  follows  closely  along  the  foot 
of  the  hill  forming  the  east  bank  of  the  valley  of  the  Bow  river,  utilizing  in  part  the 
small  depression  or  channel  which  marks  this  limit  of  the  hill,  and  after  following  this 
channel  for  about  a  mile  and  a  quarter  the  location  deflects  slightly  to  the  east  so  as  to 
cross  the  Canadian  Pacific  Railway  line  a  short  distance  east  of  the  railway  bridge  at 
the  first  crossing  of  the  Bow  river. 

From  that  point  the  location  follows  the  railway  line  for  a  short  distance  and  then 
deflects  to  the  south,  following  along  the  east  bank  of  a  well  defined  valley,  which  marks 
an  old  channel  of  the  river,  and  finally  reaches  the  bench  land  elevation  about  Section 
16,  Township  24,  Range  29,  West  of  the  Fourth  Meridian. 

From  that  point  about  one  hundred  miles  of  main  canal  and  main  distributaries 
are  located  for  the  purpose  of  proving  the  possibility  of  distributing  the  water  to  the 
east  so  as  to  bring  a  large  area  under  irrigation. 

The  general  location  of  the  ditches  as  laid  down  from  our  surveys,  and  of  a  portion 
of  the  lands  to  be  served,  will  be  readily  noted  from  the  accompanying  map  showing 
the  main  and  distributing  ditches  of  this  canal  as  far  as  located. 

Our  surveys  in  this  instance  indicated  clearly  that  a  canal  carrying  a  large  body 
of  water  could  be  constructed  without  encountering  any  serious  engineering  difficulties, 
and  proved  the  possibility  of  supplying  from  the  Bow  river  the  necessary  amount  of 
water  to  reclaim  upwards  of  a  million  and  a  half  acres  in  the  district  lying  east  of  Cal- 
gary above  referred  to. 

Since  the  date  of  preliminary  location  of  this  canal  the  matter  of  its  feasibility 
and  the  location  of  the  lands  which  it  is  possible  to  irrigate  therefrom,  has  been  care- 
fully looked  into  by  expert  engineers  employed  by  the  Canadian  Pacific  Railway  Com- 
pany, who  own  the  area  which  will  be  served  by  the  canal,  and  those  investigations  have 
tended  to  prove  the  claim  advanced  that  the  scheme  is  a  feasible  one,  and  that  the  ex- 
penditure of  a  moderate  amount  of  money  when  compared  with  the  large  area  to  be 
reclaimed,  will  provide  the  necessary  water  for  the  irrigation  of  this  large  block  of 
land,  and  it  is  hoped  that  in  the  near  future  the  actual  construction  of  the  works  can 
be  undertaken,  with  the  prospect  of  duplicating  in  that  district  the  wonderful  results 
which  have  been  obtained  in  the  way  of  colonization  and  development  in  the  district 
served  by  the  canal  constructed  by  the  Canadian  North-west  Irrigation  Company  as 
already  explained. 

THE  RED  DEER  AND  ROoEBUD  CANAL. 

In  that  portion  of  the  arid  region  lying  to  the  north  and  east  of  Calgary,  there  is 
a  large  area  of  country  having  good  soil  and  a  favourable  climate,  as  far  as  temperature 
is  concerned,  but  which  is  almost  entirely  devoid  of  water  supply. 

The  district  is  traversed  by  the  Rosebud  river,  Knee  Hill  creek,  and  Three  Hills 
creek,  but  these  are  streams  in  name  only,  carrying  considerable  volumes  of  water  dur- 
ing the  period  of  melting  snow,  or  exceptional  rainfall,  but  ceasing  to  flow  at  many  points 
during  the  summer  months,  and  affording  an  insufficient  supply  of  water  even  for  do- 
mestic purposes.  The  grass  in  the  district  is  good,  but  owing  to  the  scarcity  of  water 
its  value  for  grazing  purposes  is  small. 

The  reclamation  of  this  large  area  by  irrigation,  or  even  the  providing  of  a  con- 
stant supply  of  good  water  for  domestic  and  stock-watering  purposes,  is  deserving  of 
serious  consideration  particularly  at  the  hands  of  the  different  railway  companies  own- 
ing large  blocks  of  land  which  under  present  circumstances  are  iiseless. 

The  Rosebud  river  traverses  the  central  portion  of  the  district  from  west  to  east, 
and  in  the  upper  and  lower  portions  of  its  length  is  contained  in  a  deep  and  well-defined 
valley,  with  banks  precipitous  in  places,  and  of  considerable  height.    In  the  central 
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portion  the  channel  is  very  little  below  the  level  of  the  surrounding  country,  and  many 
favourable  sites  for  easy  diversion  of  water  from  the  channel  to  the  adjacent  bench 
land  occur. 

The  beds  of  the  lakes  situated  in  the  upper  portion  of  the  Rosebud  valley,  and  dif- 
ferent portions  of  the  valley  itself,  offer  very  favourable  sites  for  the  construction  of 
reservoirs  for  the  storage  of  water,  and  the  channel  of  the  stream  affords  a  canal  al- 
ready constructed  for  the  distribution  of  water  through  the  district.  It  was,  therefore, 
considered  a  question  of  first  importance  to  determine  the  possibility  of  augmenting 
the  flow  of  water  in  the  Rosebud  by  the  diversion  of  water  from  some  of  the  streams  to 
the  west  of  the  height  of  land  in  which  it  takes  its  rise. 

During  the  season  of  1894  a  preliminary  exploration  was  made  of  the  country  lying 
between  the  head  of  the  Rosebud  river  and  the  Red  Deer  river,  with  a  view  to  determin- 
ing the  possibility  of  diverting  water  from  the  latter  stream  into  the  Rosebud  and 
through  its  channel  to  the  area  above  referred  to. 

This  exploration  indicated  that  it  was  possible  to  divert  water  from  the  Red  Deer 
river  as  proposed,  and  in  1896  the  detailed  surveys  to  finally  prove  the  feasibility  of  this 
scheme  were  completed. 

The  intake  selected  for  the  proposed  canal  is  situated  on  Section  26,  Township  33, 
Range  5,  West  of  the  Fifth  Meridian,  and  the  selection  was  made  after  a  very  careful 
examination  of  the  stream  for  some  miles,  both  above  and  below  this  point.  The  loca- 
tion in  question  has  the  advantage  that  the  river  at  this  point  is  confined  within  banks 
which  show  some  indication  of  a  permanent  character,  although  it  is  quite  possible  that 
during  periods  of  extreme  floods  the  bottom  lands  in  the  immediate  vicinity  of  the  river 
may  be  flooded. 

From  the  point  of  intake  the  location  proceeds  for  about  one  and  one-quarter  miles 
almost  due  east  until  it  reaches  the  foot  of  the  hills  forming  the  valley  of  the  Red  Deer 
at  this  point.  It  then  turns  in  a  northerly  direction  until  the  slope  of  the  valley  in 
Section  5,  Township  34,  Range  4,  is  reached,  at  which  point  the  height  of  land  between 
the  Red  Deer  valley  and  the  valley  running  almost  due  north  from  the  Little  Red  Deer 
river  is  located,  and  from  this  point  the  location  turns  sharply  to  the  south,  following 
up  the  latter  mentioned  valley  to  its  intersection  with  the  Little  Red  Deer  river. 
Through  the  valley  of  this  stream  the  location  is  deflected  to  the  east  for  about  four 
miles,  the  Little  Red  Deer  river  being  crossed  by  a  high  level  flume  in  Section  1,  Town- 
ship 33,  Range  4,  West  of  the  Fifth  Meridian.  From  Section  5,  Township  33,  Range 
3,  West  of  the  Fifth  Meridian  the  location  is  deflected  to  the  south,  following  up  the 
valley  of  the  Dogpound  creek  for  a  distance  of  about  ten  miles  until  a  sufficient  eleva- 
tion is  reached  to  cross  the  creek  with  a  low  level  flume,  and  from  thence  the  location 
is  deflected  sharply  to  the  north,  following  the  easterly  valley  of  this  stream  until  it 
returns  to  the  height  of  land  between  the  valley  of  the  Little  Red  Deer  river  and  a  small 
creek  flowing  to  the  south-east  into  the  headwaters  of  the  Rosebud  river,  the  intention 
being  that  water  diverted  from  the  canal  should  be  carried  through  this  channel  into 
the  Rosebud  river,  and  from  thence  to  the  south  and  east  for  a  distance  of  about  one 
hundred  miles,  the  water  being  again  diverted  at  favourable  points  for  the  reclamation 
of  areas  suitable  for  irrigation  in  the  vicinity  of  the  valley  of  the  Rosebud  river.  The 
location  above  described  is  a  very  favourable  one  for  canal  construction,  with  the  ex- 
ception of  th°  crossing  of  the  Little  Red  Deer  river,  where  a  flume  about  1,200  feet  long 
and  73  feet  in  height  will  be  necessary.  It  is  possible,  of  course,  that  a  more  careful 
examination  of  the  location  at  this  point  than  was  possible  in  the  course  of  the  pre- 
liminary location  would  reveal  the  fact  that  a  more  favourable  site  for  the  location 
of  this  flume  could  be  found  than  the  one  selected,  but  it  is  quite  evident  that  a  some- 
what expensive  structure  will  be  required  to  carry  the  water  across  the  valley  of  this 
stream. 

The  location  contemplated  the  construction  of  a  canal  of  the  following  dimen- 
sions:— -Bed  width,  35  feet;  side  slopes,  1£  to  1  foot;  depth  of  water,  5  feet;  slope  or  fall 
of  the  canal,  2  feet  per  mile.     The  above  dimensions  being  calculated  to  give  a  dis- 


120 


DEPART1IEXT  OF  THE  INTERIOR 


2-3  EDWARD  VII..  A.  1903 

charge  of  some  520  cubic  feet  per  second,  this  discharge  will  probably  be  sufficient  for 
,the  irrigation  of  from  sixty  to  seventy  thousand  acres,  but  as  the  location  adopted  per- 
mits of  the  cc Detraction  of  some  very  extensive  reservoirs  on  the  headwaters  of  the 
Rosebud  river,  the  supply  available  during  the  irrigation  season  can,  of  course,  be, 
largely  augmented  by  the  storage  of  water  in  these  reservoirs.  The  general  location  of 
the  canal  and  the  area  to  be  irrigated  therefrom  will  be  better  understood  by  reference 
to  the  plan  herewith  showing  the  location  of  these  lands. 

PROPOSED  DIVERSION  OF  WATER  FROM  THE  ELBOW  RIVER  INTO 
THE  HEAD  OF  FISH  CREEK. 

The  north  fork  of  Fish  creek  heads  about  half  a  mile  from  the  Elbow  river,  and 
from  that  point  there  is  a  well-defined  valley  running  through  to  the  latter  stream,  in 
which  the  height  of  land  is  only  about  fifty  feet  above  the  Elbow  river. 

The  fall  in  the  Elbow  river  was  found  to  be  in  that  locality  about  51  feet  in  a 
mile,  and  a  ditch  1|  miles  in  length  would  serve  to  deliver  any  desired  quantity  of 
water  from  the  Elbow  river  into  the  north  fork  of  Fish  creek. 

This  diversion  was  desirable,  and  the  surveys  therefor  were  completed,  because 
both  the  north  and  south  forks  of  Fish  creek  and  the  main  stream  below  the  junction 
of  these  forks  are  used  as  sources  of  supply  for  irrigation  ditches  now  in  operation,  but 
the  flow  of  water  in  these  streams  is  so  uncertain  during  dry  seasons  that  it  was  con- 
sidered of  great  importance  to  determine  the  possibility  of  diverting  water,  as  above 
mentioned,  from  the  Elbow  river,  so  as  to  augment  the  flow  in  Fish  creek  during  dry 
years. 

The  surveys  completed  in  connection  with  this  scheme  proved  that  it  was  entirely 
feasible,  and  the  location  of  the  proposed  canal  will  be  readily  noted  from  the  accom- 
panying plan. 

PROPOSED  DIVERSION  OF  WATER  FROM  FRENCHMAN'S  CREEK  INTO 
THE  HEAD  OF  SWIFT  CURRENT  CREEK. 

Frenchman's  creek  forms  the  main  drainage  channel  for  the  run-off  for  the  large 
portion  of  the  southern  slope  of  the  Cypress  Hills,  and  in  1896  a  survey  was  made  to 
prove  whether  this  run-off,  which  now  finds  its  way  to  the  south  in  the  channel  referred 
to,  through  a  district  not  well  suited  for  irrigation  development,  could  be  diverted  into 
Swift  Current  creek  and  through  that  source  conveyed  to  areas  on  the  northern  and' 
north-eastern  slopes  of  the  Cypress  Hills,  which,  owing  to  the  proximity  of  the  Cana- 
dian Pacific  Railway,  and  the  character  of  the  soil  in  the  district,  promises  favourable 
returns  from  irrigation. 

The  surveys  which  were  completed  during  that  year,  and  some  further  detailed 
work  done  on  the  scheme  in  the  following  year,  indicated  that  the  proposed  diversion 
was  possible,  but  that  as  it  would  involve  a  very  considerable  expenditure  it  was  not 
likely  to  come  within  final  limits  until  land  values  in  that  district  had  materially  in- 
creased. 

The  location  of  the  proposed  canal  and  the  outlines  of  the  scheme  will  be  under- 
stood from  the  accompanying  map. 

THE  MILK  RIVER  CANAL. 

To  the  east  of  the  Milk  River  Ridge  and  the  area  served  by  the  Canadian  North- 
west Irrigation  Company's  canal  there  is  a  district  containing  good  soil,  but  which  is 
very  lacking  in  sufficient  surface  water  for  stock  watering,  and  which  is  particularly 
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lacking  in  sufficient  rainfall  to  permit  of  successful  farming.  This  district  can  only 
be  supplied  with  water  for  irrigation  purposes  or  stock  watering  from  the  Milk  river, 
situated  to  the  south  of  the  tract,  or  by  the  extension  of  the  present  canal  system  of  the 
Canadian  North-west  Irrigation  Company's  canal,  taking  water  from  the  St.  Mary's 
river.  To  determine  the  possibility  of  obtaining  water  for  this  area  from  Milk  river, 
exploratory  surveys  were  undertaken  as  part  of  the  general  surveys  in  1901,  and  the 
feasibility  of  the  project  having  been  proved,  the  preliminary  location  of  a  canal  to 
divert  the  necessary  water  was  completed. 

The  intake  for  the  proposed  canal  was  located  on  the  south-east  quarter  of  Section 
29,  Township  2,  Eange  17,  West  of  the  Fourth  Meridian,  on  the  north  or  left  bank  of 
the  Milk  river,  where  a  well-defined  coulee  about  eight  feet  deep  runs  into  the  river 
through  a  flat  of  from  500  to  800  feet  in  width. 

The  proposed  point  of  intake  would  seem  to  be  a  favourable  one,  as  by  enlarging 
the  coulee  from  the  river  up  to  the  point  where  the  head-gates  are  proposed  to  be  loca- 
ted, a  secure  position  for  the  latter  can  be  obtained.  It  will  be  necessary  at  this  point 
to  construct  a  weir  across  the  river  and  low  lands  on  the  right  bank  below  the  mouth  of 
the  coulee  to  raise  the  water  sufficiently  to  give  a  proper  slope  at  the  intake  at  all  stages 
of  the  stream. 

The  proposed  location  of  the  canal  follows  the  left  bank  of  the  river  from  the  point 
of  intake  for  a  distance  of  9,200  feet,  and  then  crosses  the  stream  and  valley  by  a  flume 
1,020  feet  in  length  to  avoid  high  cut  banks  on  Sections  26  and  27.  The  location  again 
crosses  the  river  on  Section  25,  Township  2,  Eange  16,  by  a  flume  1,300  feet  in  length. 
From  the  latter  point  the  location  is  carried  along  the  southerly  slope  of  a  lower  con- 
tinuation of  Milk  River  Ridge  to  the  west  side  of  the  Alberta  Railway  and  Coal  Com- 
pany's line,  m  a  depression  locally  known  as  Railway  Coulee.  This  brings  the  location 
to  the  north-easterly  slope  of  the  Milk  River  Ridge.  From  there  the  location  is  con- 
tinued north  and  north-westerly  to  Section  12,  Township  3,  Range  17,  West  of  the 
Fourth  Meridian,  and  the  work  done  from  the  intake  to  the  latter  point  clearly  proved 
that  no  serious  engineering  difficulties  were  found  to  exist  in  constructing  a  canal  on 
this  location  to  divert  all  the  available  water  from  Milk  river  for  the  irrigation  of  the 
tract  above  mentioned. 

The  canal  as  located  is  designed  to  carry  500  cubic  feet  of  water  per  second,  being 
given  a  bottom  width  of  35  feet,  with  side  slopes  of  1J  to  1,  and  a  depth  of  5  feet  of 
water  flowing  with  a  velocity  of  2-39  feet  per  second,  the  total  length  of  canal  as 
located  being  approximately  30  miles. 

The  general  location  of  the  canal,  and  the  area  which  it  is  proposed  to  serve  there- 
from will  be  readily  understood  from  the  accompanying  map,  which  shows  the  canal 
and  also  the  situation  of  the  lands  proposed  to  be  irrigated.  The  general  exploratory 
surveys  completed  in  connection  with  this  location  indicate  that  very  favourable  storage 
facilities  are  obtainable  in  the  district,  the  utilization  of  which  will  enable  the  total 
high  water  or  flood  flow  of  the  Milk  river  to  be  stored  at  these  sites  until  required  dur- 
ing the  irrigation  season.  It  is  also  clear,  as  will  be  noted  from  the  general  map,  that 
it  will  be  possible  to  maintain  a  flow  of  water  in  the  large  natural  drainage  channels 
which  intersect  the  tract  during  all  seasons  of  the  year,  and  thus  render  the  territory 
adjacent  thereto  of  value  for  stock-raising  purposes. 
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Elevations  of  Various  Points  Throughout  the  North-west  Territories  and  Manitoba. 

TOWNS  AND  CITIES. 

Elevation  in  feet 
above 
Sea  Level. 

Battleford,  Saskatchewan   1,609 

Brandon,  Manitoba   1,194 

Calgary,  Alberta   3.428 

Gleichen,  Alberta   2,952 

High  Eiver,  Alberta   3,394 

Lethbridge,  Alberta   2,982 

Macleod,  Alberta  .'   3,128 

Maple  Creek,  Assiniboia   2,495 

Medicine  Hat,  Assiniboia   2,171 

Moosejaw,  Assiniboia   1,767 

Portage  la  Prairie,  Manitoba   854 

Prince  Albert,  Saskatchewan   1,398 

Bed  Deer,  Alberta   2,806 

Begina,  Assiniboia   1,885 

Strathcona,  Alberta   2,188 

Swift  Current,  Assiniboia   2,423 

Wetaskiwin,  Alberta   2,480 

Winnipeg,  Manitoba   757 

RIVERS. 

Assiniboine  River — 

At  confluence  with  Bed  river   725 

At  crossing  of  Principal  Meridian   757 

At  confluence  with  Souris  river   1,110 

At  confluence  with  Qu'Appelle  river   1,262 

Battle  River — 

At  confluence  with  Saskatchewan  river   1,500 

At  Canadian  Pacific  Bailway  (Edmonton  branch)  bridge  ....  2,612 

At  Battle  Lake   2,795 

Belly  River — 

At  confluence  with  Bow  river  to  form  the  South  Saskatchewan 

river   2,212 

Near  confluence  with  St.  Mary  river  *.   2,729 

Near  confluence  with  Oldman  river   2,852 

Near  confluence  with  Waterton  river   3,147 

At  International  Boundary   4,728 

Bow  River — 

At  confluence  with  Belly  river  to  form  the  South  Saskatche- 
wan river   2,212 

Near  confluence  with  Highwood  river   3,096 

At  Langevin  bridge,  Calgary   3,400 

Lower  Bow  lake   5,530 

Upper  Bow  lake   6,200 

Elbow  River — 

At  confluence  with  Bow  river   3,393 

At  Canadian  Pacific  Bailway  bridge  at  Calgary   3,394 

At  mouth  of  canyon  branch  of  Elbow  river   4,725 
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Elevations  of  Various  Points  Throughout  the  North-west  Territories  and  Manitoba. 

Elevation  in  feet 
above 
Sea  Level. 


Highwood  River — 

Near  confluence  with  Bow  river   3,096 

Near  confluence  with  Sheep  river   3,222 

At  exit  from  Mountains   4,780 

Milk  River — 

At  International  Boundary   2,600 

At  Alberta  Railway  and  Coal  Company's  railway  bridge  ....  3,401 

At  confluence  of  north  and  south  branches   3,512 

At  International  Boundary   4,145 

Oldman  River — 

Near  confluence  with  Belly  river   2,852 

At  Maeleod   3,376 

At  exit  from  Mountains   4,437 

Qu  Appelle  River — 

At  confluence  with  Assiniboine  river   1,262 

At  Canadian  Pacific  Railway  (Prince  Albert  Branch)  bridge.  1,606 

At  height  of  land  between  Aiktow  creek  and  Qu'Appelle  river.  1,798 

Red  River — 

Lake  Winnipeg   710 

At  Lower  Fort  Garry   712 

At  mouth  of  Assiniboine  river   725 

Red  Beer  River — 

At  confluence  with  South  Saskatchewan  river   1,892 

At  Canadian  Pacific  Railway  (Edmonton  Branch)  bridge.  . .  .  2,773 

At  source   6,660 

Saskatchewan  River — 

Lake  Winnipeg   710 

Cedar  lake   828 

At  confluence  with  South  Saskatchewan  river   1,250 

At  Prince  Albert   1,360 

At  mouth  of  Battle  river  ,   1,500 

At  Edmonton   1,995 

Sheep  River — 

Near  confluence  with  Highwood  river   3,222 

At  Highway  bridge,  Okotoks   3,438 

South  Saskatchewan  River — 

At  confluence  with  Saskatchewan  river   1,250 

At  Saskatoon   1,538 

At  confluence  with  Red  Deer  river   1,892 

At  Medicine  Hat   2,137 

At  confluence  with  Bow  and  Belly  rivers   2,212 

Soiiris  River — 

At  confluence  with  Assiniboine  river   1,110 

At  1st  crossing  of  International  Boundary   1,415 

At  2nd  crossing  of  International  Boundary   1,650 

At  Canadian  Pacific  Railway  (Pasqua  Branch)  bridge  at 

Roche  Percee   1,707 
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Elevation  in  feet 
above 
Sea  Level. 

St.  Mary  River — 

At  confluence  with  Belly  river   2,729 

At  Canadian  Pacific  Railway  (Crow's  Nest  Branch)  bridge.  .  2.739 

At  confluence  with  Lee  creek   3,625 

At  International  Boundary   4,127 

Waterton  Fiver — 

Near  confluence  with  Belly  river   3,147 

Waterton  lake   4,186 

Along  the  line  of  Canadian  Pacific  Railway  (Main  Line) — 

Winnipeg   757 

Portage  la  Prairie   854 

Virden   1,444 

Indian  Head         -   1,738 

Qu'Appelle   1,747 

Broadview   1,960 

Regina   1,885 

Moosejaw   1,767 

Parkbeg   1,982 

Chaplin   2,202 

Summit  of  railway  on  Missouri  Couteau   2,282 

Swift  Current   2,423 

Gull  lake   2,562 

Crane  lake   2,518 

Maple  creek   2,495 

Walsh   2,430 

Irvine   2,493 

Dunmore  Junction   2,308 

Medicine  Hat   2,171 

Langevin   2,495 

Tilley   2,462 

Gleichen   2,952 

Calgary   3,428 

Cochrane   3,749 

Morley  1   4,067 

Canmore   4,284 

Banff   4,521 

Summit  of  Kicking  Horse  Pass   5,329 

Along  the  line  of  the  Canadian  Pacific  Railway — Crow's  Nest.Branch — 

Dunmore  Junction   2,808 

Montana  Junction   3,009 

Lethbridge   2,982 

Macleod  .'   3,128 

Pincher   3,818 

Blf.irmore   4,226 

Summit  of  pass  through  Rocky  Mountains   4,449 

Prince  Albert  Branch — 

Regina. .  »■   1,885 

Craven   1,630 

Saskatoon   1,574 

Duck  lake   1,645 

Prince  Albert   1,398 
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Elevation  in  feet 
above 
Sea  Level. 


Craven  Spur — 

Craven   1,630 

End  of  track   1,606 

Pasq.ua  Branch — 

Pasqua  Junction   1,872 

North  Portal   1,944 

Edmonton  Branch — 

Calgary  Junction   3,410 

Crossfield   3,622 

Red  Deer   2,806 

Lacombe   2,783 

Wetaskiwin   2,480 

Strathcona   2,188 

Macleod  Branch — 

Calgary  Junction   3,410 

Okotoks   3,439 

High  river   3,394 

West  Macleod   3,108 

Macleod   3,128 

Along  line  of  Alberta  Railway  and  Coal  Company's  Railway — 

Lethbridge   2,982 

Montana  Junction   3,009 

Stirling   3,045 

Bructon   3,308 

Summit  of  Milk  river  on  line  of  railway   3,474 

Milk  river   3,420 

Coutts — International  Boundary   3,463 

Along  line  of  St.  Mary's  River  Railway — 

Stirling  Junction   3,043 

Magrath   3,210 

Spring  Coulee   3,578 
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SYNOPSIS  OF  LAW 

RELATING  TO  THE  USE  OF  WATER  FOR  IRRIGATION. 

Although  the  principle  of  the  artificial  use  of  water  foi  irrigation  on  this  continent 
is  much  older  than  the  laws  relating  to  land  titles,  the  want  of  permanency  of  title  to 
the  water  used  in  this  way  has  been  one  of  the  greatest  drawbacks  to  modern  irrigation 
development. 

There  has  not  been,  in  the  earlier  stages  of  western  development,  much  difficulty  in 
convincing  legislative  bodies  of  the  necessity  for  the  enactment  of  such  laws  as  would 
confer  undisputed  title  upon  the  owner  of  a  farm,  but  the  wisdom  of  giving  that  owner 
an  equally  good  title  to  the  water  for  irrigation,  without  which  his  farm,  if  situated  in 
the  arid  or  semi-arid  portion  of  the  continent,  is  useless,  has  not  been  so  readily  recog- 
nized. 

In  Canada  the  necessity  for  legislation  regarding  the  important  subject  of  the  use 
of  water  for  irrigation  has  become  apparent  only  during  the  past  few  years,  and  may 
in  fact  be  said  to  date  from  the  time,  within  the  past  decade,  when  the  earlier  settlers 
in  the  southern  and  south-western  portions  of  the  North-west  Territories  had  by  pain- 
ful experience  proved  that  farming  without  the  aid  of  irrigation  was  a  precarious  un- 
dertaking. 

Fortunately,  however,  the  necessary  legislation  followed  almost  immediately  upon 
the  footsteps  of  crop  failures,  and  there  was  practically  a  clear  field,  as  far  as  vested 
rights  were  concerned,  for  the  introduction  of  laws  upon  the  subject  of  water  rights. 
This  fact  has  had  much  to  do  with  the  success  and  the  absence  of  litigation  so  far  at- 
tending the  administration  of  the  Canadian  irrigation  law. 

The  Canadian  law  relating  to  the  use  of  water  for  irrigation  is  contained  in  two 
enactments,  viz. : — '  The  North-west  Irrigation  Act,'  and  '  the  Irrigation  District  Or- 
dinance.' 

The  first  mentioned  or  parent  law  is  an  Act  first  passed  by  the  Dominion  Parlia- 
ment in  1894,  and  subsequently  amended  and  consolidated,  while  the  Irrigation  District 
Ordinance  is  an  enactment  of  the  Territorial  legislature  authorizing  the  formation  of 
'  irrigation  districts,'  which  after  acquiring  a  water  right  under  the  Irrigation  Act  are 
empowered  to  construct  the  works  for  the  utilization  of  such  water  as  a  municipal  un- 
dertaking. 

For  convenience  and  continuity  of  narrative  these  laws  are  discussed  separately  in 
the  order  given. 

Prior  to  the  passage  of  the  North-west  Irrigation  Act  there  was  in  Canada  no  law, 
except  a  provincial  enactment  in  British  Columbia,  which  dealt  with  the  diversion  of 
water  from  its  natural  channels  for  use  in  irrigation,  and  in  framing  such  a  law  it  was 
realized  that  many  principles  differing  materially  from  common  and  existing  statutory 
law  must  be  adopted.  The  method  followed  in  framing  the  law  has  had  much  to  do 
with  its  successful  administration.  The  Act  was  first  drafted  to  embody  such  of  the 
principles  contained  in  the  irrigation  laws  of  different  irrigable  states  and  territories 
of  the  United  States,  and  legislation  upon  this  subject  in  other  colonies  of  the  British 
Empire  as  seemed  applicable  to  local  conditions  in  Canada,  and  was  then  submitted 
during  a  two  months'  trip  of  the  writer  through  all  the  irrigation  states  to  recognized 
authorities  upon  local  irrigation  laws  for  criticism.  The  information  thus  obtained 
disclosed  weak  points  and  unforeseen  conditions  in  the  original  draft,  and  enabled 
many  valuable  amendments  to  be  made  before  the  Act  was  finally  submitted  to  Parlia- 
ment for  consideration.    Two  years'  administration  of  the  Act  indicated  further  de- 
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sirable  amendments  to  simplify  and  extend  some  of  its  provisions,  and  the  Act  was 
therefore  consolidated  and  amended  in  1898. 

The  Canadian  North-west  Irrigation  Act  is  based  upon  certain  definite  principles, 
which  may  be  briefly  stated  as  follows : — 

(1.)  That  the  water  in  all  streams,  lakes,  ponds,  springs  or  other  sources  is  the 
property  of  the  Crown. 

(2.)  That  this  water  may  be  obtained  by  companies  or  individuals  for  certain  de- 
scribed uses  upon  compliance  with  the  provisions  of  the  law. 

(3.)  That  the  uses  for  which  water  may  be  so  acquired  are  '  domestic,'  '  irrigation  ' 
and  '  other '  purposes,  domestic  purposes  being  limited  to  household  and  sanitary  pur- 
poses, the  watering  of  stock,  and  operation  of  railways  and  factories  by  steam,  but  not 
the  sale  or  barter  of  water  for  such  purposes. 

(4.)  That  the  company  or  individual  acquiring  water  for  irrigation  or  other  pur- 
poses shall  be  given  a  clear  and  indisputable  title  to  such  water. 

(5.)  That  holders  of  water  rights  shall  have  the  protection  and  assistance  of  per- 
manent government  officials  in  the  exercise  of  such  rights. 

(6.)  That  disputes  or  complaints  regarding  the  diversion  or  use  of  water  shall  be 
referred  to  and  settled  by  the  officials  of  the  government  department  charged  with  the 
administration  of  the  Act,  and  that  decisions  so  given  shall  be  final  and  without  appeal. 

Probably  the  most  satisfactory  way  to  make  it  clear  how  the  above  principles  are 
worked  out  in  practice  will  be  to  deal  in  detail  with  a  specific  case,  and  then  to  explain 
the  general  provisions  of  the  Act  as  they  bear  upon  this  case. 

We  will,  therefore,  consider  the  case  of  a  company  formed  to  construct  an  irriga- 
tion ditch  or  canal  for  the  reclamation  of  any  area,  and  trace  the  undertaking  from  its 
inception  to  completion,  so  as  to  illustrate  in  a  practical  way  the  provisions  of  the  law 
as  affecting  such  undertakings,  and  it  may  incidentally  be  noted  that  such  explanation 
will  cover  practically  all  cases  dealt  with  under  the  Act,  the  proceedings  differing  only 
in  minor  details  for  large  or  small  undertakings. 

The  company  having  been  formed,  either  under  a  special  Act  of  incorporation  or 
by  letters  patent  under  the  joint  stock  companies'  laws,  for  the  purpose  of  constructing 
irrigation  works  and  engaging  in  the  sale  of  land  with  water  attached  thereto  for  irri- 
gation, or  possibly  simply  to  supply  water  to  the  present  owners  of  the  lands  to  be  irri- 
gated, proceeds  to  make  the  necessary  surveys  to  determine  the  feasibility  and  approx- 
imate cost  of  their  undertaking,  and  provide  the  necessary  information  as  to  location 
and  character  of  the  works  to  be  constructed  and  land  to  be  irrigated. 

In  this  connection  it  may  be  pointed  out  that  the  general  irrigation  surveys  per- 
formed by  the  government,  and  the  maps  issued  to  illustrate  these  surveys,  serve  in  a 
general  sense  to  show  whether  any  specified  area  of  land  can  be  irrigated  from  a  given 
source,  and  the  company  is  only  called  upon  to  make  the  actual  ditch  or  canal  location 
required  to  permit  of  details  of  cost,  &c,  to  be  figured  upon. 

In  making  their  surveys  the  engineers  employed  by  the  company  have  necessarily 
to  trespass  upon  lands  which  do  not  belong  to  the  company,  and  to  give  them  a  legal 
right  to  do  this  the  company  file  with  the  Chief  Engineer  of  the  Department  of  Public 
Works  for  the  Territories  a  general  description  of  their  proposed  undertaking,  and  upon 
payment  of  a  fee  of  $3  obtain  a  license  authorizing  their  engineer  to  enter  upon  all 
public  or  private  lands  for  the  purpose  of  making  necessary  surveys  connected  with  the 
proposed  undertaking. 

Having  completed  their  surveys  and  finally  elaborated  their  scheme,  the  company 
proceeds  to  the  next  step  by  filing  with  the  Commissioner  of  Public  Works  for  the  Ter- 
ritories a  memorial  together  with  certain  illustrating  plans  and  profiles,  containing 
full  information  as  to  the  organization  and  financial  standing  of  the  company,  the  loca- 
tion, character  and  cost  of  their  proposed  undertaking,  the  location  and  character  off 
the  land  to  be  irrigated,  and  the  terms  and  price  to  be  charged  for  water  supplied  for 
the  irrigation  of  such  land.  The  application  is  duly  examined  and  recorded  in  the 
Chief  Engineer's  office  against  the  stream  or  other  source  from  which  the  water  is  to 
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be  diverted,  provided  there  is  water  available  for  appropriation,  but  if  the  records  show 
that  the  supply  available  from  the  proposed  source  is  already  granted,  or  if  the  exami- 
nation proves  the  scheme  does  not  comply  with  the  provisions  of  the  law,  the  applica- 
tion is  refused  and  applicants  notified  accordingly;  if  approved,  one  copy  of  the  me- 
morial and  plans  is  filed  with  the  Department  of  the  Interior  at  Ottawa,  and  the  appli- 
cants instructed  to  publish  the  notice  of  their  application.  The  company  then  gives 
public  notice  of  its  having  filed  the  memorial  and  plans  by  publication  of  a  notice  in 
five  weekly  issues  of  a  local  newspaper  named  by  the  commissioner,  and  files  a  copy  of 
each  issue  of  the  paper  containing  the  notice  in  the  Chief  Engineer's  office. 

If  at  the  expiration  of  the  publication  of  the  notice  referred  to  no  protest  against 
granting  the  application  is  received,  the  Chief  Engineer  issues  a  certificate  that  the 
.provisions  of  the  law  relating  to  the  publication  of  the  notice  of  application  have  been 
(complied  with,  and  at  the  same  time  makes  a  recommendation  regarding  the  issue  of  an 
authorization  for  construction  of  the  proposed  works  to  the  company,  and  the  length  of 
time  to  be  given  it  to  complete  the  undertaking. 

The  authorization  issued  to  the  company  empowers  it  to  proceed  with  the  construc- 
tion of  the  proposed  works,  and  if  necessary  to  expropriate  private  or  public  lands  re- 
quired therefor,  the  time  within  which  such  works  are  to  be  completed  being  set  forth 
therein. 

Should  any  protest  against  granting  the  application  be  filed  during  the  period  of 
publication  of  the  notice,  the  protest  is  considered  and  ruled  upon,  and  any  damages 
or  amendments  ordered  are  endorsed  on  the  memorial  and  plans. 

Having  obtained  their  authorization,  the  company  proceeds  with  the  construction 
of  the  works,  subject  to  inspection  of  the  Chief  Engineer  during  progress,  and  to  spe- 
cial inspection  at  any  time  should  complaint  be  made  that  the  work  is  not  being  carried 
out  in  accordance  with  the  law,  and  the  plan  and  memorial  filed. 

Upon  completion  of  the  construction  of  the  works  connected  with  the  undertaking, 
or  the  expiration  of  the  time  limit  and  any  extension  thereof  which  may  have  been 
granted,  a  final  inspection  is  made  by  the  Chief  Engineer,  who  issues  a  certificate  con- 
taining a  recommendation  for  the  granting  of  a  final  license  covering  the  water  grant- 
ed, and  this  license,  upon  payment  of  a  fee  of  $10,  is  issued  and  duly  registered  or  re- 
corded in  the  Irrigation  Office  at  the  Department  of  Public  Works  against  the  source 
from  which  water  is  granted.  The  number  which  the  license  bears  shows  its  priority 
of  right  against  the  source,  and  the  certified  copy  given  the  company  is  prima  facie 
.evidence  of  its  title  to  the  water  therein  granted  in  exactly  the  same  manner  as  a  patent 
or  registered  deed  would  be  evidence  of  the  ownership  of  the  land  or  other  property1 
conveyed  thereby. 

The  foregoing  will  serve  to  indicate  in  a  general  way  the  method  of  acquiring 
water  rights  under  The  North-west  Irrigation  Act,  1898.  It  is  now  proposed  to 
discuss  in  a  somewhat  fuller  and  more  comprehensive  manner  the  provisions  of  this 
law  in  their  bearing  upon  these  rights  and  their  use  after  acquirement. 

It  may  be  pointed  out  in  the  first  place  that  the  law  recognizes  as  a  foundation 
principle  that  only  by  an  absolute  repeal  of  the  common  law  of  riparian  right  can  the 
use  of  water  for  irrigation  be  successfully  introduced,  and  having  enunciated  the  prin- 
ciple that  all  water  is  the  property  of  the  Crown,  provision  is  then  made  for  transfer 
of  the  title  to  this  water  from  the  Crown  to  the  company  or  individual  desiring  to  put 
it  to  certain  uses  defined  by  the  law  through  a  well-considered  and  carefully  adminis- 
tered system  of  registration. 

To  make  the  record  of  rights  complete  and  to  prevent  disputes  regarding  vested 
rights  at  the  time  of  the  introduction  of  the  law,  provision  was  made  therein  that  all 
rights  of  a  kind  similar  to  those  which  can  be  acquired  under  the  Act  were  required  to 
be  registered  before  a  specified  date,  and  the  wisdom  of  this  provision  will  be  recog- 
nized when  it  is  remembered  that  only  by  having  a  complete  record  of  the  rights  to 
water  can  it  be  hoped  to  deal  intelligently  with  the  supply  from  such  source. 
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The  provisions  of  the  law  relating  to  the  form  of  application  to  be  filed,  and  the 
information  to  be  given  by  the  maps  and  plans  accompanying  the  application  are 
worthy  of  brief  reference. 

It  will  be  noticed  that  the  memorial,  maps  and  plans  are  required  to  contain  full 
information  not  only  as  to  the  location  and  character  of  the  works  to  be  constructed, 
the  lands  to  be  irrigated  by  the  water  applied  for,  the  character  and  value  of  the  land 
to  be  reclaimed,  the  price  to  be  charged  for  water  supplied,  &c,  but  also  with  reference 
to  the  financial  standing  of  the  applicants. 

This  full  information  enables  the  application  to  be  criticized  not  only  from  an  en- 
gineering standpoint,  but  also  as  a  business  venture,  before  being  approved,  and  does 
much  to  prevent  the  introduction  of  '  wildcat '  or  '  boom '  enterprises. 

It  was  recognized  in  the  earliest  stages  of  the  administration  of  the  law  that  the 
first  duty  of  the  government  was  to  endeavour  by  a  careful  system  of  topographical  and 
hydrographical  investigations  to  determine  the  actual  supply  of  water  available  from 
each  source,  and  to  accomplish  this  the  Canadian  irrigation  surveys  were  inaugurated 
and  carried  on  systematically  each  year.  One  of  the  main  features  of  the  work  under- 
taken is  to  endeavour  to  determine  by  careful  measurements  and  gaugings  the  actual 
supply  of  water  available  from  each  stream  or  other  source  for  irrigation,  so  as  to  know 
what  there  is  to  grant,  and  by  limiting  the  records  against  any  source  to  the  available 
supply  prevent  the  possibility  of  waste  of  money  resulting  from  the  construction  of 
canals  and  ditches  for  which  the  owners  can  not  hope  to  obtain  water  without  taking 
what  rightly  belongs  to  some  one  else. 

This  phase  of  the  administration  of  the  law  is  dealt  with  somewhat  as  follows : — 

Each  stream,  or  in  fact  any  source  from  which  water  may  be  diverted,  is  given  a 
place  in  a  register  containing  as  it  were  a  debit  and  credit  account  for  water,  the  cre- 
dit side  being  filled  up  from  measurements  and  gaugings  of  the  supply  at  low  water, 
high  water  and  flood  discharge,  and  the  debit  side  being  a  charge  against  this  supply 
of  rights  to  such  water  acquired  under  the  Act.  A  glance  at  this  register  at  any  time 
shows  the  exact  balance  between  available  supply  and  recorded  rights,  and  permits  of 
immediate  settlement  of  the  question  of  whether  there  is  water  available  to  meet  the 
requirements  of  each  application  as  it  is  filed  for  approval. 

This  system  practically  delegates  to  the  officials  administering  the  Act  the  power 
to  prevent  the  probability  of  future  disputes  between  the  holders  of  water  rights  by  re- 
fusing to  approve  any  application  which  it  is  considered  might  tax  any  source  of  sup- 
ply beyond  its  capabilities  and  thus  cause  friction  between  recorded  rights,  and  although 
this  method  of  dealing  with  the  subject  may  seem  drastic  it  is  held  to  be  reasonable 
that  the  Crown  should  not  undertake  to  dispose  of  more  water  than  it  can  deliver,  and 
it  will,  I  think,  be  admitted  that  the  introduction  of  this  system  in  the  earlier  days  of 
irrigation  development  will  tend  to  prevent  waste  of  money  in  endeavouring  to  enforce 
or  protect  fictitious  water  rights  by  long  drawn  out  legal  contests. 

The  provisions  of  the  law  regarding  public  notice  of  the  filing  of  applications  for 
water  rights,  and  for  the  consideration  and  summary  disposal  by  the  minister  of  pro- 
tests filed,  have  resulted  in  clearing  many  undertakings  in  their  inception  of  objections 
and  disputes  which  if  left  for  settlement  until  later  on  would  certainly  have  resulted 
in  much  annoyance,  and  in  some  cases  serious  inconvenience  in  the  way  of  lawsuits. 

A  fruitful  cause  of  trouble  with  all  undertakings  necessitating  the  taking  of  land 
for  the  purposes  of  right  of  way  is  the  question  of  the  area  to  be  taken  and  the  price 
to  be  paid  therefor. 

Under  the  Canadian  irrigation  law  the  possession  of  an  authorization  puts  the 
holder  in  a  position  to  expropriate  the  land  necessary  for  the  right  of  way,  and  makes 
the  ruling  of  the  minister  final  as  to  the  area  necessary,  the  question  only  of  the  price 
being  settled  by  arbitration.  These  provisions  also  are  designed  to  prevent  the  ever 
present  lawsuit. 

Having  referred  to  the  provisions  of  the  law  affecting  the  project  during  its  incep- 
tion and  progress,  we  may  pass  to  a  consideration  of  the  provisions  bearing  upon  the 
title  to  the  water  obtained  upon  completion  of  the  undertaking. 
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The  document  conveying  this  title  is  termed  a  license,  and  would  perhaps  be  better 
designated  as  a  '  water  patent,'  but  while  it  conveys  an  absolute  title  from  the  Crown 
it  differs  from  the  ordinary  land  patent  in  the  material  sense  of  being  subject  to  can- 
cellation for  failure  to  comply  with  certain  conditions  of  the  law  after  its  issue,  while 
the  land  patent  is  subject  to  cancellation  only  for  cause  precedent  to  its  issue.  The 
term  '  license '  was  therefore  thought  the  better  one,  and  a  consideration  of  its  wording 
will  demonstrate  that  the  title  conveyed  is  good  and  the  limitation  thereto  wise. 

It  will  be  noticed  in  the  first  place  that  the  license  purports  to  transfer  a  definite 
quantity  of  water  for  the  irrigation  of  a  defined  area,  but  that  the  transferee,  to  main- 
tain his  title,  must  live  up  to  the  provisions  of  the  law.  These  three  points  are  worthy 
of  separate  notice. 

The  definite  quantity  of  water  conveyed  settles  at  once  the  question  of  the  limits 
of  the  right,  and  no  loophole  is  left  for  advancing  a  claim  that  the  right  is  defined  by 
size  of  canal  or  ditch,  or  area  of  land  to  be  irrigated.  The  stage  at  which  water  is 
granted  is  also  indicated,  and  the  means  of  determining  the  stage  settled,  so  that  disputes 
as  to  when  a  licensee  is  entitled  to  take  water  cannot  arise,  and  at  the  same  time,  under 
the  system  of  granting  licenses  against  the  three  stages,  viz. :  low  water,  high  water, 
and  flood  stage,  it  is  possible  to  grant  titles  to  all  the  flow  of  water  available  for  diver- 
sion without  prospect  of  a  dispute  between  the  holders  of  such  titles. 

The  second  point  referred  to  opens  up  a  subject  which  has  been  prolific  of  much 
discussion  and  controversy  in  all  irrigation  countries,  which  may  be  summarized  as 
follows : — 

Shall  water  diverted  for  irrigation  be  an  appurtenant  of  the  land  for  which  it  is 
originally  diverted,  or  a  moveable  right  available  for  use  anywhere? 

The  license  issued  under  the  Canadian  irrigation  law  answers  this  question  in  the 
plainest  terms,  provided  that  the  water  granted  is  granted  for  the  irrigation  of  a  de- 
fined area,  as  shown  by  the  memorial,  maps  and  plans  of  record,  and  not  as  a  right  to 
be  used  anywhere  the  licensee  may  see  fit. 

In  this  connection  it  may  not  be  out  of  place  to  refer  to  some  criticism  of  the  above 
provisions  of  the  Canadian  law  contained  in  the  report  on  '  Water  Rights  on  the  Mis- 
souri river  and  its  Tributaries,'  contained  in  Bulletin  No.  58  of  the  Office  of  Experiment 
Stations,  U.  S.  Department  of  Agriculture. 

The  author  of  that  report  in  speaking  of  the  amount  of  the  appropriation  author- 
ized by  the  Canadian  law,  states :  '  The  amount  of  the  appropriation  is  limited  by  the 
capacity  of  the  works,  which  is  determined  by  an  inspection  ordered  by  the  Minister 
of  the  Interior,  and  the  report  of  this  inspector  is  made  conclusive.  This  is  believed 
to  be  a  mistake.  The  experience  of  the  arid  states  of  this  country  has  shown  that  mak- 
ing the  ditch  builder  the  appropriator  of  water  does  not  afford  sufficient  security  to 
the  user.  It  is  not  the  ditch  builder  who  makes  the  principal  return,  not  whose  in- 
terests are  of  enduring  moment;  it  is  the  man  who  reclaims  the  land  and  makes  his 
home  thereon  who  should  receive  the  first  consideration  of  the  law-makers  who  deal 
with  the  subject.  Making  ditch  builders  or  canal  companies  the  appropriators  of 
water  threatens  to  put  users  of  water  from  those  canals  under  a  perpetual  mortgage 
to  them.' 

The  foregoing  criticism  is,  it  is  thought,  based  upon  a  wrong  interpretation  of  the 
Canadian  law.  That  law,  in  common,  with  the  laws  of  both  Wyoming  and  Nebraska, 
provides  that  the  application  to  appropriate  water  must  describe  the  ditch  or  canal 
through  which  the  water  is  to  be  diverted,  and  the  lands  to  be  irrigated  by  the  water 
granted. 

The  Canadian  law  provides  (section  24  of  the  Act)  for  an  inspection  by  the  Chief 
Engineer  upon  the  expiration  of  the  time  granted  for  construction  of  the  ditch  or  canal, 
and  the  issue  of  a  certificate  by  him  that  the  completed  works  are  capable  of  carrying 
a  stated  quantity  of  water,  and  upon  this  certificate  the  license  is  based;  but  the  law 
further  provides  (section  26)  that  should  it  subsequently  be  found  that  the  works  will 
not  carry  the  quantity  of  water  granted,  the  right  shall  be  limited  to  the  quantity 
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which  the  works  will  carry.  These  provisions  must  be  interpreted  in  connection  with 
other  provisions  of  the  law  and  the  regulations  prescribed  thereunder. 

In  the  first  place,  it  should  be  noted  that  water  granted  is  granted  for  the  irriga- 
tion of  a  specified  area,  and  as  already  explained,  the  applicant  for  the  water  is  re- 
quired to  file  his  contracts  or  agreements  with  the  users  owning  this  land,  if  it  is  not 
his  own  property,  before  the  license  issues. 

It  should  also  be  explained  that  under  the  Canadian  law  the  irrigation  season  and 
the  duty  of  water  are  both  fixed  by  the  minister,  and  the  amount  of  water  granted  is 
based  upon  the  ratio  between  the  acreage  to  be  irrigated  and  the  water  provided  by  the 
'  duty '  as  being  necessary  to  irrigate  that  area.  The  quantity  of  water  which  a  user 
(or  more  properly  speaking,  a  definite  area)  is  entitled  to  get  being  fixed  at  the  time  of 
the  final  inspection  by  the  Chief  Engineer,  he  must  be  guided  by  the  contracts  and 
agreements  filed  in  issuing  his  certificate,  and  if  his  inspection  proves  that  the  ditch 
or  canal  as  constructed  will  not  carry  a  sufficient  quantity  of  water  to  enable  the  owner 
to  fill  his  contracts  in  accordance  with  the  duty  of  water  laid  down  by  the  regulations, 
he  has  to  see  that  contracts  for  lands  which  cannot  be  supplied  are  cancelled  before 
issuing  a  certificate  upon  which  the  water  for  lands  that  can  be  served  is  granted. 
This  system,  it  is  thought,  provides  the  most  ample  protection  to  the  user,  and  al- 
though the  ditch  or  canal  owner  is  admitted  to  be  the  appropriator,  his  appropriation 
is  limited  strictly  to  the  proper  quantity  required  for  a  specified  area,  and  the  owners 
of  that  area  protected  in  their  right  as  acquired  through  the  appropriation  filed  by  the 
ditch  owner. 

The  provision  of  the  law  for  revision  of  the  right  acquired  can  be  brought  into 
force  only  as  an  appeal  from  the  first  certificate  issued  as  to  capacity  of  the  canal  or 
ditch,  and  the  procedure  for  a  second  inspection  and  certificate  can  not  damage  the 
rights  of  the  user,  as  the  law  further  provides  (section  35)  that  if  a  licensee  can  not 
supply  all  the  water  agreed  to  be  delivered,  each  user  must  get  his  proportionate  share, 
enforcement  of  this  provision  being  exacted  by  a  heavy  fine  or  imprisonment,  or  both. 
Under  the  Wyoming  law  the  certificate  of  appropriation  is  based  upon  the  evidence 
given  by  the  appropriator,  and  a  recommendation  from  the  superintendent  of  the 
water  division  within  which  the  works  are  situated,  based  upon  an  inspection  made  by 
a  qualified  person.  This  certificate  authorizes  the  appropriation  of  a  definite  quantity 
of  water  for  the  irrigation  of  a  defined  area.  Under  the  Nebraska  law  the  appropri- 
ation is  limited  to  a  definite  quantity  of  water  for  a  specified  area  reclaimed  on  a  fixed 
date,  and  provision  is  made  for  the  proper  record  of  a  certificate  defining  the  quantity 
of  water  duly  appropriated. 

Both  of  the  latter  laws  differ  from  the  Canadian  law  in  procedure  only,  as  the 
area  of  land  reclaimed  is  made  the  basis  of  the  water  granted,  but  under  the  Canadian 
system  it  is  further  provided  that  the  ditch  through  which  the  water  for  irrigation  of 
this  area  is  to  be  carried  must  be  of  sufficient  size  to  carry  this  water,  and  the  right  is 
attached  to  the  land  as  an  easement  through  such  ditch. 

The  provision  of  the  Canadian  law  for  cancellation  of  the  license  illustrates  one 
of  the  marked  points  of  difference  between  that  law  and  American  laws  relating  to 
irrigation.  Under  most  of  the  latter  laws  the  forfeiture  of  rights  for  non-use,  or  fail- 
ure to  comply  with  other  provisions  of  the  law  must  be  enforced  by  a  legal  process 
which  is  capable  of  long  and  vexatious  delays.  The  Canadian  law,  on  the  other  hand, 
having  provided  for  the  issue  of  a  document  which  is  prima  facie  evidence  of  title, 
also  provides  the  simplest  and  most  effective  machinery  for  cancellation  of  the  title 
for  cause,  and  the  result  is  that  while  the  owners  of  water  rights  who  live  up  to  the 
provisions  of  the  law  receive  ample  protection  in  the  enjoyment  of  these  rights,  with- 
out having  to  resort  to  the  courts  to  have  them  defined  or  enforced;  such  a  thing  as 
maintaining  a  right  to  water  unless  its  beneficial  use  is  continued  is  not  possible. 

The  provisions  of  the  law  relating  to  priority  of  right  among  the  holders  of  licen- 
ses, and  for  summary  settlement  of  disputes  between  licensees,  will  be  readily  under- 
stood by  reference  to  the  particular  section  of  the  Irrigation  Act  relating  to  this  mat- 
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ter,  which  reads  as  follows : — '  Licensees  shall  have  priority  among  themselves  accord- 
ing to  the  number  of  their  licenses,  so  that  each  licensee  shall  be  entitled  to  receive  the 
whole  of  the  supply  to  which  his  license  entitles  him  before  any  licensee  whose  license  is 
of  a  higher  number  has  any  claim  to  a  supply;  and  if  a  complaint  is  made  to  tbe  min- 
ister, or  to  an  officer  authorized  by  him  to  receive  such  complaints,  that  any  licensee 
is  receiving  water  from  a  source  of  supply  to  which  another  licensee  is  entitled  by  vir- 
tue of  priority  of  right,  and  that  the  licensee  having  such  priority  of  right  is  not  re- 
ceiving the  supply  to  which  he  is  entitled,  some  officer,  to  be  named  by  the  minister  or 
the  officer  to  whom  complaint  is  made,  as  the  case  may  be,  shall  inquire  into  the  cir- 
cumstances of  the  case,  and  if  he  finds  that  there  is  ground  for  the  complaint,  shall 
cause  the  headgates  of  the  ditch  or  other  works  of  the  licensee  who  is  receiving  an  un- 
due supply  of  water  to  be  closed,  so  that  the  supply  to  which  the  other  licensee  is  en- 
titled shall  pass  and  flow  to  his  works. 

Having  dealt  with  the  procedure  relating  to  the  initial  acquirement  of  water 
rights,  it  may  be  of  interest  to  note  briefly  the  system  and  forms  adopted  for  transfer 
of  title  to  the  whole  or  any  portion  of  the  right. 

Provision  is  first  made  for  the  transfer  of  the  whole  right  covered  by  an  applica- 
tion during  the  period  of  acquirement  or  before  the  issue  of  the  license.  This  provi- 
sion is  necessitated  by  the  fact  that  change  of  ownership  may  occur  during  the  period 
granted  by  the  authorization  for  completion  of  the  construction  of  the  works  for  the 
utilization  of  the  water  applied  for. 

After  the  issue  of  the  license  it  may  be  wholly  or  partly  transferred  by  use  of  the 
simple  form  printed  on  the  back,  and  the  record  of  this  transfer  having  been  effected, 
upon  payment  of  a  small  fee,  the  transferee  obtains  a  new  license  in  his  own  name. 
This  simple  system  of  transfer  resembles  the  Torrens  land  title  system  in  force  in  the 
North-west  Territories,  and  has  the  further  advantage  that  the  license  is  prima  facie 
evidence  of  title. 

The  matter  of  the  title  of  those  who  purchase  water  for  irrigation  from  the  holder 
of  a  license  is  important  to  the  actual  irrigator,  and  is  dealt  with  in  the  following  man- 
ner. It  will  be  noted  that  the  holder  of  a  license  may  come  within  any  of  the  follow- 
ing classes : — 

(a)  The  individual  who  acquires  a  license  for  water  for  the  irrigation  of  his  own 
land  only. 

(b)  The  individual,  or  possibly  association  of  individuals  as  a  partnership,  who 
acquires  a  license  for  the  irrigation  of  its  own  and  neighbour's  lands. 

(c)  The  company  duly  incorporated  for  the  purpose  of  acquiring  a  license  for 
water  for  the  irrigation  of  large  areas,  of  which  in  many  cases  it  may  own  only  a  por- 
tion. 

(d)  The  irrigation  district  organized  under  a  special  law  for  the  irrigation  of  land 
as  a  municipal  undertaking. 

All  these  cases  are  dealt  with  on  the  same  basis  up  to  the  time  of  the  issue  of  the 
license,  and  the  applicants  must  before  that  time  have  proved  their  title  to  the  land  for 
which  the  water  is  granted.  The  character  of  the  title  to  be  proved  differs,  however, 
materially  in  each  case. 

In  cases  which  come  under  the  heading  (a)  the  applicant  is  required  to  hold  the  1 
land  to  be  irrigated  in  fee  simple,  or  under  a  homestead  entry,  or  lease  from  the  Crown, 
or  an  agreement  for  purchase  with  one  of  the  railways  or  other  land  owning  com- 
panies. 

The  title  in  class  (b)  is  somewhat  more  extended,  and  it  is  sufficient  for  the  appli- 
cants to  prove  title  to  the  land  they  personally  hold  under  titles  outlined  in  class  (a) 
and  to  file  agreements  for  the  use  of  the  water  with  the  owners  of  the  additional  lands 
to  be  irrigated  from  their  ditch  or  canal. 

The  larger  contracts  comprised  under  class  (b)  are  again  dealt  with  under  a  differ- 
ent system.  The  corporate  bodies  comprised  within  this  class  are  given  by  the  law 
bringing  them  into  existence,  the  right  to  acquire  water  for  irrigation  of  large  areas 
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without  it  being  necessary  that  they  should  own  any  large  portion  of  this  area.  In 
practice  it  has  so  far  been  found  in  Canada  that  as  a  business  venture  irrigation  com- 
panies are  not  a  success  unless  the  company  owns  the  larger  part  of  the  land  to  be  irri- 
gated, and  can  realize  from  this  land  the  increased  value  resulting  from  bringing  it 
under  a  ditch  or  canal.  In  dealing,  however,  with  these  cases,  it  is  required  that  dur- 
ing the  period  granted  them  for  completion  of  their  scheme,  they  should  record  agree- 
ments for  the  sale  or  use  of  water  covering  the  total  area  to  be  irrigated. 

As  bearing  upon  the  terms  of  these  agreements  it  may  be  pointed  out  that  the  re- 
gulations prescribed  under  the  Act  provide  among  other  things  that  the  agreements 
must  be  recorded  in  the  same  central  office  of  record  from  which  the  license  issues. 

The  duty  of  water,  which  governs  the  quantity  to  be  delivered  is  fixed,  not  by  the 
irrigation  company  or  water  user,  but  by  the  government. 

The  water  delivered  under  the  agreement  must  be  measured  by  a  device  approved 
by  the  government. 

The  irrigation  season  is  fixed  by  the  government. 

A  company  attempting  to  enter  into  an  agreement  to  supply  more  water  than  its 
canal  will  supply  shall  be  puuished  by  a  heavy  fine ;  and  that 

Disputes  between  the  company  and  the  user  as  to  quantity  of  water  delivered  are 
settled  by  government  officials  without  recourse  to  the  courts. 

The  title  of  users  of  water  under  class  (d)  is  again  dealt  with  in  a  manner  differ- 
ent to  cases  comprised  within  classes  (a),  (b)  and  (c). 

In  this  instance  the  district  requiring  a  license  is  simply  holding  it  in  trust  for 
the  landowners  comprising  the  district,  and  as  under  the  irrigation  district  law,  re- 
ferred to  more  fully  further  on,  all  the  irrigable  land  in  the  district  must  use  and  pay 
its  share  of  the  water  tax,  no  special  agreements  are  entered  into  between  the  district 
and  owners  of  irrigable  land,  and  before  issuing  his  certificate  for  the  license  the  Chief 
Engineer  has  only  to  satisfy  himself  that  the  works  as  constructed  will  carry  sufficient 
water  to  enable  all  the  irrigable  land  in  the  district  to  get  its  share,  the  title  of  this 
land  to  the  water  being  defined  by  the  law  creating  the  district. 

There  are,  in  addition  to  the  foregoing,  many  other  general  provisions  of  the 
Canadian  irrigation  law  which  are  deserving  of  consideration,  but  the  main  features 
bearing  upon  the  title  to  water  acquired  under  the  Act  have  been  dealt  with,  and  the 
remaining  points  may  be  noted  by  those  interested  in  the  matter  from  a  consideration 
of  the  law  itself. 

Before  concluding,  however,  it  is  necessary  to  refer  to  the  second  law  mentioned 
in  the  opening  paragraphs  of  this  discussion,  the  North-west  Irrigation  District  Or- 
dinance. 

This  enactment  has  in  view  the  introduction  of  irrigation  works  as  municipal  un- 
dertakings, and  is  based  on  the  principle  that  an  irrigation  canal  constructed  for  the 
reclamation  of  any  area  should  be  held  in  common  by  the  owners  of  the  lands  to  be 
irrigated. 

The  ordinance  provides  that  by  petition  addressed  to  the  Lieutenant  Governor  in 
Council,  a  majority  of  the  owners  in  any  specified  area  may  secure  the  erection  of  such 
area  into  an  irrigation  district,  and  proceed  to  elect  from  among  themselves  a  board  of 
trustees  to  manage  the  affairs  of  the  district.  Notice  of  the  application  for  the  erec- 
tion of  the  district  must  be  given  in  a  local  newspaper,  and  proper  evidence  furnished 
as  to  the  good  faith  of  the  signers  of  the  petition  and  the  genuineness  of  their  signa- 
tures. 

The  district  being  properly  formed,  they  then  proceed  to  make  application  under 
the  Irrigation  Act  for  a  water  right  in  exactly  the  same  manner  as  an  individual  or 
company,  and  their  application  is  subjected  to  the  same  scrutiny  to  determine  the  fea- 
sibility of  the  scheme  and  the  ability  of  the  district  to  carry  it  out. 

If  the  application  for  a  water  right  is  granted,  the  district  proceeds  to  raise  the 
necessary  money  for  the  construction  of  the  proposed  works  by  the  sale  of  debenture- 
based  upon  the  land  comprised  within  the  district  as  security,  but  must  first  obtain  th. 
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approval  of  the  Lieutenant  Governor  in  Council  to  the  proposed  debenture  issue.  Hav- 
ing secured  the  necessary  money,  the  works  are  constructed  under  the  same  conditions 
as  to  inspection  and  approval  by  the  Chief  Engineer  as  are  enforced  with  regard  to 
private  or  other  corporate  irrigation  works,  and  after  completion,  the  canal  is  managed 
and  maintained  by  an  annual  tax  upon  the  irrigable  land  in  the  district  sufficient  to 
pay  the  cost  of  management  and  maintenance,  and  provide  a  sinking  fund  to  redeem 
the  debentures. 

It  shoidd  be  noted  in  connection  with  this  law-  that  the  same  scrutiny  and  care  are 
exercised  in  the  formation  of  the  district  and  the  acquirement  and  exercise  of  its  water 
right  that  are  exercised  with  regard  to  private  or  other  corporate  rights  acquired  under 
the  irrigation  law. 

There  is  one  provision  of  the  Irrigation  District  Ordinance  which  is  deserving  of 
special  notice,  because  its  enforcement  has  had  the  result  of  enabling  irrigation  dis- 
tricts in  Canada  to  dispose  of  their  debentures  at  a  price  above  par,  and  it  effectually 
prevents  anything  like  speculation  in  the  organization  of  districts,  or  investment  in 
their  debentures  except  as  purely  interest-bearing  securities.  The  provisions  referred 
to  provide  a  practical  guarantee  by  the  government  of  the  debentures  which  ;i  district 
is  authorized  to  sell,  and  contain  the  law.  unique  on  this  continent,  that  if  the  land- 
owners of  the  district  neglect  to  pay  the  tax  imposed  for  the  management  and  main- 
tenance of  their  irrigation  works,  and  to  provide  a  sinking  fund  to  pay  off  the  deben- 
ture indebtedness,  the  government  pays  these  taxes  and  takes  the  lands. 

The  practical  result  of  this  provision  is  that  the  district  is  absolutely  sure  of  its 
revenue  for  management  and  maintenance,  and  the  debenture  holder  of  his  interest 
and  principal,  while  those  who  might  be  disposed  to  seek  the  formation  of  irrigation 
districts  in  the  speculative  hope  of  obtaining  cheap  land  have  very  little  encourage- 
ment to  indulge  in  such  enterprises. 

In  conclusion  it  may  be  pointed  out  that  while  our  laws  relating  to  irrigation  are 
in  their  infancy  or  formative  stage,  and  possibly  weak  in  many  respects,  the  guiding 
principle  and  aim  of  these  laws  and  their  administration  is  '  security  of  title  and  the 
use  of  the  available  water  supply  for  irrigation  in  such  a  manner  as  to  bring  the  great- 
est and  most  lasting  benefits  to  the  greatest  number.' 
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